: 


Hon Service; Oc Ridge, Tennesses 


har 


UNITED STATES ATOMIC ENERGY COMMISSION 


Nuclear Science Abstracts 


Technical Infermation Service 


Oak Ridge, Tennessee 


Be 
ay Se 
<4 
Volume 4 
os. 
stp January - December 
50 
ae } 
. 
ote 
4 
4 


BINDING INSTRUCTIONS 


This issue of Nuclear Science Abstracts contains elements for Volume 4 
only, viz., Title Pages, Binding Instructions, and a Cumulative Table of Con- 
tents, as well as elements referring to all four volumes of NSA, viz., Index 
Instructions and Cumulative Author, Subject, Nuclide, and Foreign Geographic 
Indexes for the issues of July 15, 1948, through December 30, 1950. In addi- 
tion, there are a Numerical List of AEC Documents with Indications of Their 
Availability, a List of the Depository Libraries, a List of Journals from 
which abstracts have been taken in Volume 4, and a list of NNES volumes 
published. The pagination of the cumulative indexes and of the four lists is a 


-- continuation of the pagination of Volume 4. 


In binding Volume 4, the Tables of Contents, the Documents Reference 
Lists (numbered with Roman numerals) and the indexes (denoted with letters) 
which accompanied each number of Volume 4 should be discarded for they 
are superseded by the cumulations contained in this issue. Those wishing to 
retain a listing of the table of contents of the NNES volumes which have ap- 
peared in Volume 4 may find it convenient to remove these pages and bind 
them with this cumulation. These pages are as follows: No. 14, pages R and 
S; No. 15, pages Q to W inclusive; No. 16, pages S and T; and No. 17, pages 
Q and R. 
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CUMULATIVE ERRATA LIST FOR NSA, VOL. 4 


The correct publishing date of the book reference for NSA 1-1768(1948) should be 1949. 


In NSA 3-520(1949), substitute 26 uc and 260 ue (microcuries) for 26 mc and 260 mc (millicuries), | 
respectively. 


In NSA 4-371(1950), the bibliographic information should read: Methods of Using Radioisotopes in Chem- 
ical and Biological Research. M. Guillot. Rev. gén. sci. 56, 168-76(1949) (In French) 


The Excess Negative Over Positive Mesons Produced by High Energy Photons, by K. A. Brueckner and 
M. L. Goldberger is AECU-651, not AECU-657 as listed in NSA 4-707(1950). 


In NSA 4-730(1950), the report number MTT-RL-44 should read MIT-RL-44, 2/26/45. 


The correct journal reference for NSA 4-2980(1950) is Acta Tuberc. Scand. Suppl. 


The correct journal reference for NSA 4-3090(1950) is Trans. Edinburgh Geol. Soc. 


The correct journal reference for NSA 4-3291(1950) is Ft. Dodge Biochem. Rev. 


The correct journal reference for NSA 4-3373(1950) is Anesthesia & Analgesia. 


In NSA 4-3803(1950), the correct reference is: Uranium 235 et Plutonium 239. P. Comparat, F. Eco- 
chard, J. Lafoucriére, and J. Thibaud. Paris, Gauthier-Villars, 1948. 109p. (Publications de l’institut de 
physique atomique de l’université de Lyon.) 


The correct title of the paper abstracted in NSA 4-4104(1950) is ‘‘Measurement of a 1.6 x 10° Second 
Half-Life in Yb’"°.”’ 


NSA 4-4135(1950) was incorrectly listed as 4235. 


The last three lines in MSA 4-4378(1950) are in error. This portion of the abstract should read: Me- 
chanical properties of the scrap iron—limonite concrete are satisfactory for structural purposes. From 
the practical cost standpoint, a concrete made entirely of limonite ore is shown to be a reasonable 
compromise. (auth) 


In NSA 4-5360(1950), the final period should be replaced by a comma and the sentence completed with ... 
under deliberately severe conditions, to determine an optimum dilution program. 


In NSA 4-5781(1950) Oct. 15, line 4, erase ‘‘an isomeric transition in.’’ 
In line 5, erase ‘‘one in’’ and add m to the superscript 133 as in the title. 


In NSA 4-5848(1950), the journal referred to is Z. ges. expt. Med. 
In NSA 4-6130(1950), the report number NYO-604 should read NYO-606. 


The correct journal reference for NSA 4-6515(1950) is Rend. ist. super. sanita 12. 


In NSA 4-6636(1950), the authors’ names, M. Conversi and H. K. Ticho, should be inserted. 


In the Foreign Geographic Index, NSA 4, N(1950) Sept. 15, all references should be to Vol. 4 rather than 
Vol. 6 as shown. 
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The Author Index is a straight alphabetical listing. In several cases the nationality of an author with 
a prefix name could not be determined. When this occurred, the author has been listed according to the 
prefix in agreement with the established American Library Association convention for alphabetizing 
American names with prefixes, e.g., De Quevedo is filed in the ‘‘D’’ section instead of the ‘‘Q’’ section 
of the alphabet. No explanation is necessary for the Foreign Geographic Index. 

The Subject Index for the most part uses minute, detailed entries, and is a straight alphabetical 
listing with one exception which is pointed out below. An element such as Carbon is listed first as a 
main heading subdivided by appropriate subheadings. This main heading is immediately followed by the 
main heading Carbon isotopes subdivided with the necessary subheadings, which in turn is followed by 
specific carbon isotopes, such as Carbon C™, listed according to mass number. The specific isotopes 
are then followed by the main heading Carbon compounds. This artificiality in alphabetization (filing 
Carbon isotopes before Carbon compounds) was introduced into the index in order to keep an element 
(the normal isotopic mixture) and its several isotopes from becoming separated in the alphabet. 

Organic compounds are listed under the specific name of the compound. For the simpler organic 
compounds the common or trivial names have been used (Ethyl alcohol not Ethanol), and the names of 
derivatives have been inverted so that they will file behind the parent compound. Where necessary, 
‘‘see’’ references have been provided to direct the index user to the section of the alphabet where ref- 
erences to the compound he is interested in are located. Inorganic compounds are listed as subheads 
under the appropriate main head. As an example, under the main head Aluminum compounds will be 
found such subheads as aluminum nitrate and aluminum oxide. 

For the convenience of the user and in order to keep him from referring to several places in the 
alphabet before finding the entry he is looking for, a bibliographic device known as ‘‘double indexing’’ 
has been frequently resorted to. As an example, if references to shielding for reactors are sought, they 
will be found under both Reactors - shielding for and Shielding - for reactors. Too, where it is be- 
lieved that the grouping of references under large subject headings may be of use to the index user, 
this has been done as well as listing the references under minute, detailed entries. As an illustration, 
all references to radiation detection instruments have been grouped under this entry and subdivided 
according to generic types, as well as listed alphabetically under specific radiation detection instru- 
ments. Thus a reference pertaining to Geiger-Mueller counters is listed under Radiation detection 
instruments - pulse type and Geiger-Mueller counters. The same bibliographic technique has been 


followed in the case of isotopic tracer applications where the reference is listed under Tracer appli- 
cations and under the specific isotope used as the tracer such as Carbon C™. 

Large numbers of ‘‘see’’ and ‘‘see also’’ references have been provided. A ‘‘see’’ reference sends 
the index user from a subject entry under which references are not listed to the entry under which ref- 
_ erences are listed; a ‘‘see also’’ reference refers the user from an entry under which references are 
listed to an entry where references to allied or related subjects may be found. 
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Abstracts 
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radiation detection uses, 
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tracer applications, 4: 100 

Actinium compounds 

actinium sulfide, 3: 665 

Adenine 
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1013, 1779, 3297, 3763, 4142, 4147, 5832, 5835, 5878, 6696 
radioactivity measurement in, 4: 2411 
Air cleaners 
design and construction, 4: 4875, 4876, 6010 
Aircraft 
nuclear power for, 2: 22, 897, 1173; 
Aircraft engines 
alloys for, 1: 1847 
ceramic coatings for, 1: 1526 
Air, ionized 
therapeutic uses, 1: 1535 
Air pollution, 
4: 3881 
Air sampling, 
2: 2114 
Alabamine 
(See Astatine. ) 
Alanine 
analysis, 1: 1552 


chemical properties, 


3: 193, 700, 2038 


4: 6594 


2: 1372; 3: 535; 4: 


Alanine 
incorporation in silk, 3: 529 
metabolism of, 1: 377, 1055, 1214, 1354; 3: 1626; 4: 3640, 6074 
synthesis of, 4: 1079 
synthesis of labeled, 3: 1626; 4: 5588 
Alanine, dihydroxyphenyl- 
metabolism of, 4: 2989 
ultraviolet radiation effect on, 4: 6345 
Alanine, phenyl- 
chemical properties, 4: 6594 
metabolism of, 1: 1354; 2: 667; 3: 1808; 4: 622, 2608, 2989, 5609. 
synthesis of labeled, 2: 2091; 3: 1808 
ultraviolet radiation effects on, 4: 6345 
Albumin 
antigenic properties, 4: 3650 
metabolism of, 3: 19; 4: 2983 
synthesis of labeled, 3: 2058; 4: 6548 
Aldoketene dimers 
structure of, 4: 685 
Algae 
metabolism and toxicology studies, 1: 748, 1354; 2: 665, 1293, 1294; 3; 
604, 1323, 1626, 1804; 4: 970, 2260, 2587, 2609, 3361, 4518, 5564 7 
Supposed transmutation of elements by, 3: 2039, 2040 
Alimentary tract diseases 
radiation therapy, 4: 3872 
Alkali halides 
crystal growth, 4: 3693 
molecular structure, 3: 1940 
radiation effects on, 4: 4577 
Alkali metal compounds 
fluorides, 4: 6473 
halides, 4: 2023 
oxides, 4: 1682 
Alkaline earth compounds 
oxides, 4: 1682 
Alkaline earth metals 
purification, 4: 4409 
spectra, 4: 670 
Alkoxyborohydrides 
synthesis of, 4: 2300 
Aliantoin 
metabolism of, 4: 974 
Alloys 
(See also Metallography; Metallurgy; Metals; Phase systems; Specific 
alloys such as Uranium alloys.) 
analysis, 1: 432, 645, 1505; 3: 2130 
corrosion, 1: 1772, 1798; 2: 87; 4: 6377 
crystal structure, 1: 282; 2: 587 
grinding of, 1: 1285 
molybdenum base, 4: 6367, 6373 
physical properties, 1: 648; 4: 1971, 3057, 4293, 5223 
preparation, 4: 3061 
production, 1: 485, 648, 1851; 2: 1083, 2130; 4: 1971, 1972, 1973, 4293, 
6484 
properties, 4: 6608 
refractory properties, 
thermodynamic properties, 2: 1587; 
Alpha decay 
theory of, 4: 556, 2809, 4097, 4302, 4383 
Alpha particles 
absorption, 2: 373, 383, 1171, 2072; 3: 710, 715; 4: 1490, 2798, 3534, 
6626 
binding energies, 4: 5963 
biological effects, 1: 17, 18, 242, 894, 899, 1241, 1242; 2: 33, 1319; 3: 
517, 957, 1817; 4: 731, 998, 1635, 2114, 2142, 2338, 2339, 3343, 3365, 
3855, 4133, 5094, 5097, 5098, 5346, 5354, 6025, 6505 
chemical effects, 1: 1037, 1488; 3: 299, 516, 663, 955, 1540; 4: 106, 
110, 1064, 1397, 1695, 3013, 4235, 4576 


detection and measurement, 1: 93, 94, 148, 149, 461, 490, 505, 779, 946, 
1118, 1127, 1149, 1152, 1430, 1441, 1648, 1650, 1653, 2: 182, 185, 187, 
205, 209, 213, 547, 548, 560, 809, 811, 813, 957, 958, 970, 1099, 1102, 
1103, 1107, 1111, 1244, 1247, 1250, 1255, 1333, 1413, 1420, 1422, 1424, 
1425, 1631, 1632, 1633, 1636, 1637, 1648, 2004, 2006, 2009, 2175, 2243; 3: 
160, 163, 426, 433, 436, 456, 828, 831, 835, 842, 844, 848, 1008, 1044, 
1151, 1155, 1283, 1296, 1416, 1442, 1594, 1735, 1737, 2004, 2006, 2303, 
2311; 4: 282, 290, 293, 297, 300, 308, 551, 881, 1483, 1487, 1488, 1401, 
1751,.1768, 2399, 2730, 2746, 3145, 3157, 3259, 3265, 3495, 3496, 3766, 
4044, 4027, 4197, 4406, 4647, 4649, 4652, 4958, 4959, 5455, 5724, 5772, 
5811, 6169, 6172, 6177, 6461, 6466 

diffraction, 4: 2457 


1: 481, 646, 964; 4: 3043 


4: 3063, 4293, 4892, 6130 


Adenoids 

radioisotopes therapy, 4: 2548 

{ Adenosine 
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Alpha particles 

diffusion and scattering, 1: 1, 2, 4, 493, 884, 1010, 1752; 2: 14, 1051, 
2000, 2067, 2150; 3: 355, 970, 1602; 4: 2457, 3534 

dosage determination, 4: 998 

from actinium isotopes, 1: 1182; 4: 881 

from aluminum isotopes, “2: 1620; 4: 5027, 5032 

from americium isotopes, 1: 1066 

from astatine isotopes, 4: 854, 881, 1635, 2338, 3972 

from atmospheric dust, 1: 682, 990 

from berkelium isotopes, 4: 3523 

from beryllium isotopes, 4: 790, 801, 2683, 5034, 5978, 6468 

from bismuth isotopes, 1: 1925; 4: 856, 1306, 2460, 3209, 3213, 6466 
from boron isotopes, 1: 779, 1013; 2: 1135; 3: 790, 1416, 1966, 1968; 
4: 792, 795, 1224, 2114, 3521, 3524, 6208 

from bromine isotopes, 4: 6466 

from cadmium isotopes, 4: 6466 

from carbon isotopes, 1: 1308; 3: 397; 4: 798, 2443, 2683, 3809, 4081, 
5275 


from cesium isotopes, 4: 905 

from curium isotopes, 1: 1065, 1068; 2: 1475 

from fission products, 3: 172 

from fluorine isotopes, 3: 794; 4: 1318, 5028, 5032, 5304, 5752 


from francium isotopes, 4: a 881, 2340 
from geologic formations, 4: 3052 

from gold isotopes, 3: vei 4: 889 

from heavy elements, 2: 620, 2197; 4: 5489 
from hydrogen isotopes, 4: 2779, 6744 

from lead isotopes, 4: 6466 

from magnesium isotopes, 2: 14 

from mercury isotopes, 3: 1751 

from mica, 4: 2812 

from molybdenum isotopes, 4: 6466 

from neodymium isotopes, 4: 905, 1580, 6466 
from neon isotopes, 2: 14, 4: 2683 

from neptunium isotopes, 2: 1306; 4: 4000 
from nitrogen isotopes, 4: 5032, 5269 

from oxygen isotopes, 3: 1422; 4: 2443, 5032 


from plutonium fission, 3: 1585 


from plutonium isotopes, 1: 1229; 2: 1306, 1473, 1489; 3: 2321, 4: 
881, 1507, 3343, 4694 

from lithium isotopes, 1: 520; 2: 1600; 3: 794, 1586, 2276, 2294; 4: 
858, 907, 3200, 6446, 6468 

from polonium isotopes, 1: 1925; 2: 292, 621, 841; 3: 2274; 4: 847, 
853, 881, 882, 1507, 2806, 3209, FY 3830, 6461, 6567 

from praseodymium isotopes, 4: 905, 1580, 6466 

from promethium isotopes, 4: 905 

from radioactive minerals, 3: 1679 

from radioactive soil, 4: 2881 

from radium isotopes, 2: 841, 1648; 3: 900; 4: 558, 1581, 1583, 3209 
from protactinium isotopes, 2: 987, 1144, am" 4: 863, 871, 3210 
from radon isotopes, 2: 957; 3: 1752; 4: 106, 854, 2340, 2798 

from rare earths, 4: 5489 

from rubidium isotopes, 4: 6466 

from samarium isotopes, 1: 1497; 3: 1594; 4: 905, 906, 1575, 1580, 
6466, 6581 

from silver isotopes, 4: 6466 

from sodium isotopes, 4: 5032 

from strontium isotopes, 4: 905 

from terbium isotopes, 4: 6581 

from thorium fission, 3: 1585 

from thorium isotopes, 1: 328, 1189, 1514, 1855; 2: 205, 389, 630, 997, 
1436, 1648; 3: 900, 1166; 4: 462, 856, 905, 1591, "1594, 3213, 4699 
from thorium ores, 3: 352 

from titanium isotopes, ie 905 

from uranium fission, a 1752; 2: 2067; 3: 1398, 1585; 4: 805 
from uranium mend : 328, 1189, 1514, 1643, 1855; 2: 679, 1038, 
1144, 1488; 3: 684, tesa 2315, 2331; 4: 462, 881, 1296, 1479, 2794, 
3417 

from uranium ores, 3: 352 
from zinc isotopes, 4: 905 

from zirconium isotopes, 4: 6466 

hazards involving, 3: 2094; 4: 4447, 4455 

in cosmic radiation, 2: 445, 1206, 1766; 3: 1232; 4: 716, 2350, 2351, 
5700, 5925 

interaction with particles, 3: 2008; 4: 4664 

ionization produced by, 2: 251, 252, 1210, 2069, 2161; 3: 2009; 4: 416, 
2649, 2794, 3209 


nuclear reactions, 1: 5, 288, 301, 326, 329, 402, 470, 544, 670, 671, 796, 


1007, 1008, 1009, 1014, 1042, 1065, 1066, 1068, 1184, 1189, 1229, 1420, 
1482, 1700, 1705, 1715, 1893, 1894; 2: 298, 299, 351, 782, 914, 947, 1014, 
1041, 1134, 1198, 1305, 1477, 1489, 1613, 1614, 1991, 2027, 2028, 2059, 
2220, 2222; 3: 792, 970, 995, 1232, 1605, 1659, 1716, 2024, 2274; 4: 


Alpha particles 
nuclear reactions, 
706, 716, 792, 807, 850, 890, 900, 1216, 1307, 1566, 1829, 2337, 2769, 
3523, 3542, 3714, 3812, 4083, 4099, 4371, 4996, 5003, 5060, 5064, 5302, 
5444, 5497, 5962, 5964, 5977, 6205 

physical effects, 4: 1247, 1490, 2732, 3937 

production, 1: 167, 303, 1659; 3: 414 

radiation scattering by, 4: 3505, 4665 

radioautographic uses, 1333 

range-energy relations, 4: 839, 847, 1224, 3206, 4379, 4953, 4964, 6626 
ranges in materials, 2: fie, 1306, 1885; 4: 847, 1296, 1304, 1591 
sources and standards, 4: 558, 5779 

therapeutic uses, 1: 561; 4: 1639 

Aluminum 

alpha gg section, 1: 288 

analysis, 1: 429, 914; 3: 75, 1335, 1539; 4: 134, 663, 2634, 4820, 5640 
atomic 1: 825 

chemical properties, 2: 1163, 1544 

corrosion, 1: 437; 3: 113; 4: 5686, 6368 

crystal structure, 1: 137; 2: 465; 4: 3445 

electron emission by, 2: 794 

gamma cross section, 2: 1166; 4: 809 

ionization of, 4: 3529 

metallurgical properties, 1: 480, 1624, 1625; 3: 1560 

neutron cross section, 1: 137, 1631; 2: 526, a, 777, 1393; 3: 1392, 
2236, 4: 742, 4072, 4659 

nuclear properties, 1: 329; 2: 687, 846, 1620; 3: 1221, 1611, 1716, 
2259, 2274; 4: 1795, 4667, 6198, 6201 

nuclear reactions, 4: 740, 800, 809, 886, 1522, 3518, 3818, 3979, 4950, 
5305, 5494, 6672 

physical properties, 1: 1773 

plastic bonding of, 1: 480 

production, 1: 123 

radiation absorption by, 1: 885, 1183, 1191, 1374, 1482, 1564, 1565; 2: 
9, 90, 374, 375, 376, 383, .S 1165, 1166, 1363, 1365, 1500, 1768, 1885, 
1911, 2096; 3: 121, 710, 1453, 1600, 1601; 4: 826, 837, 848, 849, 1555, 
2077, 4095, 5047, 5319, 5990 

radiation scattering by, 1: 401, 1523; 2: 386; 3: 714; 4: 742, 1298, 
1301, 1556, 1560, 2047, 2800, 2801, aie 3820, 5990 

radiolesion therapy using, 3: 1643 

refractory properties, 1: 1546; 4: 3435 

separation methods, 3: 1539; 4: 1400 

therapeutic uses, 3: 1643 

thermodynamic properties, 4: 3454 

Aluminum isotopes 

nuclear properties, 1: 1700 

Aluminum Al”* 

isotopic identification, 4: 1806 

Aluminum A1”* 

nuclear properties, 4: 5981 

Aluminum 

neutron cross section, 4: 3168 

nuclear properties, 1: 295, 814; 2: 8, 14, 232, 255, 778, 1094, 1404, 
1972; 4: 759, 3530, “3796, 5298, 5968, 5981; 3: 1403, 1685 

nuclear reactions, 4: 794, 1820, 3168, 5027, 5032, 5495, 5976, 6195 
radiation scattering by, 4: 1820, 3530 

spectra, 2: 232, 255 

Aluminum Al” 

isotopic identification, 4: 3168, 6195 

neutron cross section, 1: 136; 2: 1800 

nuclear properties, 1: 143, 1034, 1154, 1894; 2: 1620; 3: 1583 

Aluminum Al”* 

formation of, 3: 2024 

nuclear properties, 3: 995, 2024; 

Aluminum Al*° 

nuclear properties, 3: 1402 

Aluminum alloys 

corrosion, 2: 1379; 4: 3075, 5686 

crystal structure, 1: 1965 

metallurgical properties, 3: 698 

physical properties, 1: 1846; 2: 1379; 4: 1444, 4601 


radiation effects on, 4: 2669 


uses, 2: 1379 

Aluminum compounds 

aluminum beryllium silicate, 1: 124 

aluminum borohydrate, 3: 949 

aluminum borohydride, 2: 76, 678 

aluminum borohydrides, alkyl-, 2: 76 

aluminum bromide, 2: 348, 1064 

aluminum carbide, 1: 1546 

aluminum chloride, 1: 1070; 2: 125, 1064, 2026; 4: 2301, 2643, 3407, 
3718, 5175 
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Aluminum compounds 

aluminum-dibenzoylmethane complex, 4: 6589 
aluminum dibromoxinate, 3: 1534 

aluminum hydride, 2: 76, 77, 678 

aluminum hydride, dimethyl-, 2: 77 

aluminum hydroxide, 2: 2026 

aluminum lithium hydride, 3: 294 

aluminum nitrate, 2: 1163; 4: 2297, 3420 
aluminum nitride, 4: 1442 

aluminum oxide, 1: - 437, 1545, 1546, 1548, 1624, 1773; 


5910 
aluminum oxinate, 2: 1544 
Amblystoma 
limb regeneration of, 4: 5844 
Amenorrhea 
radiation therapy, 4: 3317, 3612, 4165 
Americium 
atomic structure, 2: 1033, 1479 
chemical properties, 1: 207, 1066, 1959; 2: 351, 678, 1480; 4: 5214, 
5680, 5891, 5897, 5898, 5899, 6598 
discovery and naming, 1: 1513; 3: 678 
fission of, 2: 351 
metabolism and toxicology, 1: 1389; 2: 1181; 4: 2583, 5845 
metallurgical properties, 1: 1959 
oxidation and reduction states, 1: 206; 2: 1480; 4: 5890, 5899, 6598, 
6723 
physical properties, 1: 207; 4: 136, 6599 
separation methods, 4: 4590, 6597 
spectra, 2: 1301; 4: 5899, 6597 
Americium isotopes 
formation of, 2: 1477 
radiographic uses, 1: 1389 
tracer applications, 1: 1389 
Americium Am?* 
nuclear properties, 1: 206, 1066, 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am*** 
formation of, 1: 1066 
nuclear properties, 1: 206, 1066, 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am**° 
nuclear properties, 1: 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am*** 
formation of, 1: 
nuclear properties, 1: 206, 878, 1065, 1066, 1960; 2: 1475 
nuclear reactions, 3517, 3523, 5444 
radioactive disintegration, 4: 3545, 5780, 6597, 6681 
tracer applications, 4: 136 
Americium Am? 
formation of, 2: 1475 
nuclear properties, 1: 206, 1066, 1960; 2: 1475 
radioactive disintegration, 4: 1586, 3545, “$780, 6222, 6681 
Americium Am?** 
nuclear properties, 1: 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am*“* 
radioactive disintegration, 4: 5780 
Americium compounds 
americium chloride, 4: 5680 
americium oxide, 3: 677; 4: 5680, 5890 
americium sulfides, 3: 
americium trichloride, 4: 6117 
americium trifluoride, 4: 6118, 6599 
preparation, 4: 6597 
spectra, 4: 5897 
Amines, diaryl-fluorinated 
preparation and properties, 4: 6339 
Amino acids 
(See also specific amino acids such as Alanine, Glycine, etc.) 
analysis, 3: 282; 4: 1412, 1437, 2632, 6092 
chromatographic separation of, 1: 1552, 1553; 2: 55, 427 
creatinine-amino acid ratio in urine, 1: 749, 1093 
metabolism of, 1: 1053, 1214, 1238; 2: 667, 900; 3: 1323; 
607, 1375, 2215, 4536, 4554, 4795, 4799, 5594, 6321 
radiation effects on, 4: 3936 
synthesis of labeled, 3: 1667 
ultraviolet radiation effect on, 4: 6345 
Aminoadipic acid 
metabolism of, 


- 


4: 592, 935 


synthesis of labeled, 4: 935 


54, 902, 1185, 
1516; 4: 154, 456, 1128, 1411, 1442, 3039, 3073, 3435, és 6, 3454, 4885, 


Aminopterin 
therapeutic uses, 4: 4482 

Ammeters 
construction and operation, 1: 946; 4: 1733, 4039, 4420, 4936 
effects of magnetic fields on, 2: 917 


“Ammonia 


chemical properties, 4: 4279 
metabolism of, 4: 628, 6057 
rocket propellant uses, 3: 1412 
spectra, 4: 779, 2588 
Ammonium compounds 
(See also Nitrogen compounds. ) 
ammonium acetate, 4: 2763 
ammonium arsenate, 4: 4355 
ammonium beryllium phosphate, 1: 921 
ammonium cerium nitrate, 1: 357 
ammonium chloride, 2: 780, 4: 5660 
ammonium chlorogallate, 2: 83; 3: 1201 
ammonium citrate, 4: 628 
ammonium copper sulfate, 4: 771 
ammonium cyanate, 4: 1405 
ammonium dihydrogen phosphate, 1: 636 
ammonium diuranate, 4: 1422 
ammonium fluoberyllate, 1: 924 
ammonium nitrate, 1: 291; 4: 2763, 4302, 4866, 5636 
ammonium oxalate, 1: 917 
ammonium phosphate, 4: 4355 
ammonium plutonyl sulfate, 2: 1471 
ammonium purpurate, 1: 853 
ammonium sulfate, 2: 884 
ammonium thioglycollate, 2: 353 
ammonium uranate, 4: 441 
ammonium vanadate, 4: 662 
Ammonium iodide, tetramethyl- 
effects on nervous system, 4: 2602 
Amniotic fluid 
rate of renewal, 3: 272 
Amplifiers 
construction and operation, 3: 132, 1571, 2217, 2219; 4: 218, 2708, 3483, 
4632, 4654, 5256, 6178 
Amplitude bridges 
nuclear resonance detection with, 3: 1400, 1433 
acetate 
neutron retardation by, 1: 291 
radiation detection uses, 4: 1263 
Amy) alcohol 
chemical properties, 4: 4852 
neutron retardation by, 1: 291 
solvent extraction uses, 4: 4582 
Amy! chloride 
chemical properties, 4: 5175.. 
Amytal 
metabolism of, 4: 2244 
Anal diseases 
radiation therapy, 4: 2891 
radioisotopes therapy, 4: 2891 
Analysis 
(See also subhead analysis under Alloys; Metals; specific alloys, 
elements, ores. See also separation processes under specific elements.) 
chemical, 1: 283, 880, 921, 1204, 1335, 1336, 1337, 1338, 1349, 1549, 
1783, 1784, 1788, 1939, 1940, 1968, 1969; 2: 56, 61, 359, 425, 426, 433, 
905, 1720, 2223; 3: 1539, 1656, 1657, 1658, 1873, 2118, 2126, 2128, 2159, 
2164, 2167; 4: 73, 85, 88, 89, 91, 94, 104, 1051, 1054, 1060, 1383, 1979, 
2274, 2275, 2306, 2631, 2634, 2638, 2664, 3046, 3051, 3425, 3448, 3450, 
3681, 3688, 3689, 3724, 4263, 4268, 4818, 5182, 5186, 5634, 5637, 5640, 
5654, 5854, 5860, 5917, 5918, 6334, 6559, 6565, 6569 
chromatographic, 1: 53, 55, 56, 203, 619, 852, 1354, 1552, 1553, 1713, 
1786, 1909, 1910, 1913; 2: 55, 57, 64, 67, 69, 71, 360, 419, 420, 421, 422, 
424, 427, 429, 652, 717, 718, 719, 720, 864, 904, 906, 1014, 1187, 1447, 
1517, 1523, 1863, 1894, 1896, 2055, 2086, 2088; 3: 87, 93, 102, 281, 300, 
301, 596, 631, 1080, 1088, 1097, 1333, 1334, 1335, , 1336, 1624; 4: 102, 
104, 409, 663, 1056, 1104, 1412, 1959, 2303, 2629, 2632, 2654, 2745, 3001, 
3645, 3685, 3903, 3920, 4225, 5202, 5205, 5389, 5670, 6329, 6540, 6587 
colorimetric, 1: 589, 753, 853, 1070, 1255, 1550; 2: 58, 60, 61, 62, 353, 
716, 1337, 1491, 1720; 3: 323, 632, 682, 946, 1656, 1873, 2128; 4: 73, 
139, 925, 1050, 1929, 2630, 3010, 3026, 3086, 3680, 4569, 5190, 5386, 6330, 
6563 
conductimetric, 3: 679, 1333; 4: 3698 
electrolytic, 1: 917, 1250, 1551, 1785; 2: 63, 2087; 3: 76, 77, 78, 83, 
86, 1873; 4: “140, 5647 
electron diffraction, 1: 313, 448, 617, 915, 926, 1556, 1813, 2: 121, 142, 
466; 4: 1057, 2076 
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is 
electrophoretic, 4: 6564 
fluorimetric, 1: San, 1266, 1955, 1966; 2: 68, 493, 1302, 1594; 3: 668 
685, 1350; 4: “90, 445, 1907, 3003, 3420, 3421, 3919, 4562, 4563, 4574, 
4867, 5646, 6330, 6331 
general 4: 2628 
nephelometric, 4: 6727 
neutron orwell A 1: 137, 496, 617, 981, 1163, 1164, 1262, 1266, 1267; 
2: 2109, 2128; 3: 1950; 4: 3515 

ical methods, 1: 1265, , 1266; 2: 1336, 1369; 3: 1536, 2118, 2126; 

: 128, 444, 3506, 4237 

aphic, 1: 209, 212, 251, 398, 1785, 1787, 1964; 2: 352, 1161, 

1525, 1595, 2245; 3: 79, 679, 1208, 1873, 2156; 4: 1906, 1953, 2999, 
3011, 3051, 
potentiometric, 1: 924, 1252, 1253, 1392, 1394, 1942; 3: 679, 1873; 4: 
73, 85, 2305, adh. 3702, 4263, 5643 
radiometric, 1: 56, 202, 203, 255, 284, 397, 419B, 490, 492, 852, 861, 917, 
918, 1064, 1292, 1348, 1939, 1945; 2: 59, 139, 165, 428, 807, 888, 934, 
956, 1063, 1106, 1333, 1334, 1335, 1338, 1340, 1382, 1519, 1523, 1635, 
1646, 1647, 1708, 1733, 1759, 1861, 1863, 1869, 1871, 1872, 2082,°2138, 
2243; 3: 279, 282, 435, 443, 445, 533, 610, 627, 633, 636, 673, 674, 821, 


948, 952, 1086, 1087, 1181, 1435, 1439, 1444, 1446, 1538, 1796, 1802, 1871, 


1895, 2002, 2025, 2057, 2062, 2127, 2129, 2301, 2302, 2321; 4: 6, 423, 
547, 822, 946, 1059, 1271, 1412, 1413, 1437, 1683, 2302, 2387, 2581, 2600, 
2632, 2635, 2636, 2637, 2651, 2745, 2959, 3202, 3247, 3404, 3417, 3433, 
3515, 3681, 3682, 3683, 3684, 3686, 3687, 3719, 3732, 3775, 3827, 3903, 
3921, 3923, 3949, 4125, 4197, 4226, 4227, 4263, 4300, 4525, 4822, 4900, 
4901, 4961, 5184, 5230, 5385, 5396, 5639, 5689, 5855, 5860, 6091, 6092, 
6171, 6411 
spectrographic, 1: 52, 97, 256, 257, 358, 429, 432, 466, 477, 752, 851, 


860, 920, 1046, 1047, 1049, 1050, 1208, 1226, 1505, 1719, 1723, 1724, 1726, 


1729, 1730, 1948, 1951, 1952; 2: 59, 70, 312, 313, 321, 357, 365, 658, 


661, 683, 871, 872, 891, 1222, 1292, 1301, 1717, 2046, 2085; 3: 280, 302, 
303, 309, 310, 634, 1099, 1340, 1541, 1897, 2130; 4: 93, 134, 236, 418, 


667, 692, 1047, 1057, 1108, 1113, 1480, 1511, 2588, 2678, 3000, 3002, 3418, 


3423, 3506, 3723, 3922, 4233, 4291, 4823, 4873, 4874, 4937, 5387, 5583, 
5638, 5641, 5642, 5918, 6116, 6332, 6560, 6561, 6650 
spectrophotometric, 1: 754, 755, 913, 914, 920, 1077, 1722, 1938, 1961; 
2: 652, 899, 931, 1035, 1490, 1491; 3: 65, 85, 89, 214, 283, 637, 668, 
685, 1207, 1211, 1352, 1665, 1868, 1872, 1881, 2126; 4: 417, 433, 924, 
1112, 1382, 1385, 1416, 1417, 1418, 2660, 2661, 3921, 4820, 4821, 5396, 
5635, 5664, 6562 

ultraviolet radiation, 4: 6650 

x-ray diffraction, 1: 58, 147, 211, 270, 311, 425, 431, 464, 590, 616, 617, 
634, 641, 648, 705, 724, 883, 926, 936, 938, 1064, 1109, 1224, 1345, 1404, 
1516, 1572, 1575, 1712, 1805, 1806, 1812, 1955; 2: 119, 122, 123, 124, 
163, 324, 355, 461, 463, 464, 468, 511, 863, 1170, 2108, 2240; 3: 652, 
963, 964, 965, 1096, 1108, 1109, 1333, 1434, 1448, 1890, 1891; 4: 92, 97, 
287, 428, 429, 1058, 3939, 5183, 5185, 6090, 6138, 6333 

Analytical balances 
(See Balances, analytical.) 

Analytical methods 

for Manhattan Project, 1: 916; 3: 1333 

Anemia 
(See also Blood diseases. ) 

bile pigment formation in, 4: 3895 

Anesthetics 

apparatus for, 4: 3840 , 

effect on phosphate metabolism, 2: 1296 

metabolism of, 4: 4538 

Angina pectoris 

radiation therapy, 4: 4757 

Angioma 

radiation therapy, 4: 5129 

Animal growth 

radiation effects on, 4: 2858 

Animals 

metabolism studies, 1: 1356; 2: 344, 1513; 3: 2042; 4: 1917, 1919, 
1920, 1926, 3343, 3626, 3842, 4190 

radiation effects on, 2: 1060; 3: 2, 4, 904, 1039, 4: 3343, 3842 

Annihilation radiation 
(See Positrons.) 

Anthracene 

crystal production of, 2: 212, 542 

crystal structure, 1: 1576 

electron diffraction in, 2: 464 

energy ievels incrystals, 2: 1453 

physical properties, 4: 1265 

radiation detection uses, 1: 91, 107, 109, 992, 995, 1442, 1515; 2: 191, 
542, 960, 975, 1248, 1828, 2009; 3: 437, 465, 843, 995, 1150, 1449; 4: 
299, 309, 1508, 1748, 1776, 2036, 3163, 3497, 3768, 3773, 3780, 4006, 
4020, 4989, 5955, 5956, 6188, 6418 


Anthracene, dihydro- 

radiation detection uses, 4: 4006 

Anthranilic acid 

analytical uses, 2: 358 

metabolism of, 2: 901, 1456 

radiation detection uses, 1: 1646; 2: 975 

synthesis of labeled, 2: 908 

Anthranilic acid, 3-hydroxy- 

metabolism of, 4: 4559 

Anthranilic acid, phenyl- 

analytical reagent for Ce, 1: 1940 

Antibiotics 

aureomycin, 4: 2540, 3581 

chloramphenicol, 4: 2869 

chloromycetin, 4: 2540 

effect on radiation injury, 4: 3581 

notatin, 4: 3661 

penicillin, 1: 393, 1198, 1345, 1734; 3: 623: 4: 675, 2540, 2869, 3668, 
4216 

penicillin, benzyl-, 1: 375 
radiation sickness therapy using, 
streptomycin, 1: 1553; 3: 11; 
3586, 5560 

sulfadiazine, 4: 2540 
sulfanilamide, 1: 393; 2: 2234 
terramycin, 4: 5560 

usnic acid, 1: 869 

Antibodies 

activity zones, 3: 278 
characteristics of, 4: 1945 
circulation and localization, 4: 1680, 5173, 5174 

nitrogen mustard effects on, 4: 3848 

radiation effects on, 3: 201; 4: 20, 3847, 3848 

radiation effects on formation, 4: 993, 1848 

synthesis of labeled, 4: 4213 

Antigens 

radiation effects on, 4: 20, 5097, 5098 

role in anaphylactic shock, 4: 3650 

Antihistaminic drugs 

effects on blood system, 4: 4127 

radiation sickness therapy using, 1: 1766; 2: 835; 3: 1054; 4: 43, 44; 
398, 1859 

Antihistaminic ointments 

effects on skin radiation injury, 3: 917; 4: 3300 

Antimony 

analysis, 4: 418 


chemical properties, 2: 1532; 4: 1084 
electrodeposition, 4: 4838 

metabolism and toxicology, 1: 1061; 3: 1056 
neutron cross section, 3: 764; 4: 810 
nuclear properties, Pa 1007 

nuclear reactions, 4: 5035 

radiation absorption a 3: 986 

separation methods, 2: 502, 1532, 1895; 3: 1661; 4: 4838 
spectra, 3: 1410 

thermodynamic properties, 4: 4725 
Antimony isotopes 

nuclear properties, 2: 1683, 1837 

tracer applications, 1: 1061 

Antimony 

formation of, 3: 1418 

nuclear properties, 3: 1418 

Antimony Sb'” 

formation of, 3: 1418 

nuclear properties, 3: 1418 

Antimony Sb‘” 

formation of, 3: 1418 

nuclear properties, 3: 1418 

Antimony 

formation of, 1: 498 

Antimony Sb"?! 

neutron cross section, 1: 136; 3: 1136 
nuclear properties, 2: 1404; 3: 1410, 2256; 4: 4065, 5744 
nuclear reactions, 4: 1566, 6205 

Antimony 

formation of, 3: 1661 

neutron cross section, 2: 1800 

radioactive disintegration, 4: 5059 

tracer applications, 4: 4725 

Antimony 

nuclear properties, 3: 1410, 2256; 4: 4065, 5744 


nuclear reactions, 4: 1566, 6205 


4: 5560 
4: 2540, 2869, 3569, 3570, 3581, 3583, 
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Antimony Sb'™* 
formation of, 3: 1661 


nuclear properties, 1: 331, 1187, 1706; 2: 597, 1827; 3: 892, 1032; 4: 


Antimony Sb'* 
radioactive disintegration, 4: 3170, 4971, 5059, 5528, 5995, 5997 
tracer applications, 4: 1084, 3106, 4725 
Antimony Sb'* 
nuclear properties, 1: 1703; 2: 991; 3: 1311, 1317 
radioactive disintegration, 4: 3218 
Antimony 
nuclear properties, 2: 848 
Antimony 
nuclear properties, 2: 1843 
Antimony alloys 
physical properties, 4: 1444, 3106 
Antimony compounds 
antimony chloride, 128, 129; 4: 3928 
antimony fluoride, 3250, 4411 
antimony sulfide, 3: 848 
stibine, 1: 1061 
Antipyrine 
body water determination using, 4: 636 
Aqueous humor 
sodium metabolism in, 4: 2622 
Arc gaps, 4: 6491 
Area measuring device 
construction and operation, 4: 729 


2: 
4: 


metabolism of, 1: 1214; 2: 1019; 4: 631 


analysis, “1: 115; 2: 503 

deuteron cross section, 4: 5978 

geochemical history, 4: 167 

ionization of, 2: 252, 967, 2161; 3: 1260; 4: 1452, 3209 
neutron cross section, 1: 144; 3: 1391; 4: 1199, 6431 
nuclear reactions, 4: 790 

physical properties, 1: 562; 2: 1242, 1261, 2170; 4: 820 
purification of, 1: 620, 757 

radiation detection uses, 4: 795, 1245, 1252, 1259, 1487, 2395, 4025, 4029 
4345, 5265 

radiation effects on, 3: 355; 4: 1318, 2732 

radiation scattering by, 1: 401, 1754; 4: 2459, 4092 
radiation stopping by, 4: 843, 847 

spectra, 1: 1612; 2: 1851; 4: 111 

Argon isotopes 

abundance and distribution, 1: 1593; 2: 483; 4: 2414, 2715 
nuclear properties, 1: 1700 

Argon A* 

neutron cross section, 4: 3178 

nuclear properties, 3: 2277 

Argon A* 

nuclear properties, 1: 1023; 2: 1811, 1826; 3: 876 
radioactive disintegration, 4: 901, 1588, 5334 

wave equations for, 4: 901 

Argon 

nuclear properties, 4: 6225 

radioactive disintegration, 4: 6225 

Argon A® 

abundance and distribution, 4: 6167 

formation of, 2: 1790 

isotopic identification, 4: 2089, 6167 

nuclear properties, 1: 841, 1184, 1410; 2: 293, 571, 1134; 3: 792, 793, 
2277 - 

nuclear reactions, 4: 4084 

Argon 

dosage determinations, 4: 5579 


nuclear properties, 2: 1435, 2199 

tracer applications, 4: 820 
Arsacetin 

synthesis of labeled, 3: 1092 
Arsenic 


analysis, 4: 3404 

chemical properties, 4: 1103 

metabolism and toxicology, 1: 40,1769; 2: 1026; 3: 1056, 2045; 4: 
1, 5608, 6529 

nuclear properties, 3: 1940 

nuclear reactions, 4: 3404 

spallation of, 2: 2149; 3: 1415 

Arsenic isotopes 

formation of, 1: 470 


Arsenic As” 

nuclear properties, 2: 298 

radioactive disintegration, 4: 5530 
Arsenic As™ a 

nuclear properties, 2: 298 

radioactive disintegration, 4: 5530 
Arsenic As™ 

nuclear properties, 2: 298 

radioactive disintegration, 4: 5530 
Arsenic 

formation of, 2: 1617 

nuclear properties, 2: 298 

radioactive disintegration, 4: 5530 
therapeutic uses, 3: 583 

tracer applications, 3: 1355; 4: 5608 
Arsenic As™ 

formation of, 1: 1431 

nuclear properties, 1: 170; 2: 233, 1617; 3: 2133; 4: 5996 
nuclear reactions, 4: 2339 

Arsenic As” 

formation of, 1: 40 

neutron cross section, 1: 136; 2: 1800 
nuclear properties, 2: 290; 3: 2336 
therapeutic uses, 1: 40; 3: 264, 589, 1842 
tracer applications, 1: 40; 2: 1026; 4: 367, 3364 
uses in syntheses, 3: 1092 

Arsenic As™ 

isotopic identification, 4: 2777 

Arsenic compounds 

arsenic fluoride, 4: 3250 

arsenic trichloride, 1: 40 

arsenic trideuteride, 2: 330, 1370 
arsine, 2: 330, 1370 

cacodylic acid, 1: 40 

organic derivatives, 3: 1092 

radiation effects on, 4: 4576 
Arteriosclerosis 

chemical therapy, 4: 2972 
Arthritis 

(See also Bone diseases.) 

radiation therapy, 4: 1902, 1903, 1905, 2179, 2192, 2549 
Ascitic fluid 

protein metabolism in, 4: 2597 
Ascorbic acid 

radiation effects on, 4: 107 

radiation sickness therapy using, 2: 26, 1434; 4: 378, 6510 
synthesis of labeled, 4: 3021, 3721, 6556 
therapeutic uses, 4: 2972, 3349, 3350 
Asparagine 

metabolism of, 1: 393; 4: 4794 
Asparagine, chloroacetyl- 
metabolism of, 1: 1767 
Asparagine, glycyl- 

metabolism of, 1: 1767 
Asparagine, leucyl- 

metabolism of, 1: 1767 
Aspartic acid 

analysis, 1: 1552 

degradation of, 1: 613 

metabolism of, 1: 1214, 1354; 2: 1020, 1732; 3: 1626, 4: 615 
synthesis of labeled, 3: 1626; 4: 615 
Astatine 

abundance and distribution, 3: 678 
chemical properties, 2: 678; 4: 1039 
metabolism and toxicology, 4: 1635, 5845, 6703 
Astatine isotopes 

formation of, 1: 470; 4: 5845 

nuclear properties, 2: 1383; 3: 2249 
Astatine At?” 

isotopic identification, 4: 6214 
Astatine At 

isotopic identification, 4: 854 
radioactive disintegration, 4: 854 
Astatine At?'°® 

formation of, 2: 947 

nuclear properties, 2: 1991 
Astatine 
abundance and distribution, 4: 6444 
biological effects, 4: 3972 

formation of, 2: 1991 

radioactive disintegration, 4: 1635, 2338, 6444 


5997 
Arginine 
Argon 
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Astatine At?” 

radiometric analysis, 4: 5388 
therapeutic uses, 4: 2338 
Astatine 

nuclear properties, 1: 
Astatine At?!” 

nuclear properties, 1: 1316 
radioactive disintegration, 4: 881 
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Astatine At™* 

formation of, 3: 184 
Asthma 

radiation therapy, 4: 5125 
Astrophysics 


(See also Cosmic radiation.) 

age and evolution of universe, 1: 1376; 2: 15, 17, 497, 693, 694, 2073, 
2074; 3: 1681, 1778, 2187; 4: 176, 177, 178, 1706, 3459, 4303, 6140, 
6141, 6142 

cosmic abundance of elements, 4: 1158 

cosmic radiation origin, 1: 932, 1106; 2: 441, 448, 1772, 1779; 3: 372, 
739, 741, 1122, 1367, 1369; 4: 179, 203, 1465, 2004, 2008, 2009, 2369, 
2821, 3988, 4303, 4915, 4926, 6382 

electron density in solar space, 3: 1117 

electrostatic fields in stars, 4: 179 

element abundance in stars, 2: 16, 389, 497, 1751; 4: 3107, 6139 

energy instars, 4: 477 


gravitational fields in stars, 4: 179 
interstellar magnetic fields, 4: 4909 
interstellar temperatures, 3: 1116 


ionization in stars, 4: 476 
isotopes abundance in stars, 4: 704, 705, 738 
isotopes abundance in sun, 4: 2689 
nuclear reactions in stars, 1: 1755; 2: 1172, 1312; 3: 1116; 4: 180, 
1544, 3460, 4303, 4608, 4609, 5920, 6139 
origin of elements, 2: 1375, 1376; 3: 1682; 4: 177, 2821, 4303, 4304, 
4305 
rare gases abundance, 4: 475 
thermal conductivity in stars, 4: 4910 
Atmosphere 
isotope abundance in, 4: 3136 
radioactivity in, 3: 2209; 4: 6423 
Atomic bombs 
(See also Atomic warfare; Nuclear r; Reactors.) 
blast effects, 4: 36, 2880, 2883, 3288, 3290, 3291, 4146, 4445, 4449, 4451, 
5119, 5234 
cloud characteristics, 4: 5283, 5284 
design and construction, 1: 598; 2: 1052, 1502 
detonation uses, 4: 4145 
detonation waves, 1: 732; 2: 1310; 4: 4605, 4606, 6734 
general and historical, 1: 598, 599, 1436, 1917; 2: 391, 798; 3: 1841; 
4: 2844 
mechanical and thermal injuries, 4 
radiation effects, 1: 18, 40-K, 240, 241, 406, 410, 411, 414, 537, 604, 746, 
944, 1051, 1180, 1246, 1249, 1269, 1532, 1825, 1923; 2: 18, 19, 36, 42, 43, 
136, 402, 405, 492, 697, 699, 836, 837, 896, 1311, 1446, 1452, 1503, 1655; 
3: 226, 227, 508, 537, 1055, 1175, 1438, 1838, 1839, 1841, 2088, 2098, 2100, 
2101, 2102; 4: 26, 35, 36, 386, 387, 981, 1007, 1017, 1340, 2514, 2523, 
2531, 2592, 2880, 2883, 3288, 3289, 3290, 3291, 3293, 3845, 4145, 4146, 
4214, 4445, 4449, 4451, 4733, 5118, 5119, 5120, 5566, 5568, 5569, 5570, 
6270, 6493 
Speculations concerning, 4: 6011 
testing of, 4: 579, 3746 
thermal effects, 3: 1320; 4: 2531, 2880, 2883, 3288, 3289, 3290, 3291, 
3294, 4145, 4146, 4445, 4449, 4451, 5116, 5119, 5359, 6493 
Atomic constants 
determination, 4: 2686 
Atomic Energy Commission 
(See also Research programs.) 
annual report, 2: 1283 
fire protection in plants, 3: 1035 
laboratories, 1: 118, 119,479; 2: 314, 1016, 2044 
research programs, 1: 118, 119, 204, 205, 227, 360, 435, 551, 565, 598, 
600, 615, 780, 848, 857, 888, 890, 916, 962, 1085, 1094, 1205, 1206, 1500, 
1717, 1944, 1946; 2: 315, 316, 393, 655, 868, 1016, 1053, 1174, 1450, 
1452, 1722, 1886, 2044; 3: 761, 786, 1099; 4: 5091 
Atomic power 
(See Nuclear power.) 
Atomic structure 
actinide elements, 2: 1479 
beryllium, 3: 187 
general and theoretical, 1: 154, 155, 165, 312, 315, 527, 530, 545, 627, 
666, 681, 1346, 1758; 2: 12, 329, 796, 821, 834, 977, 1817; 3: 100, 782, 
783, 1461, 1774, 1786; 4: 573, 576, 2060, 2425, 2687, 4608, 5547 


4: 387, 1007, 1017 
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Atomic structure 
hydrogen, 2: 1260 
sulfur, 2: 870 
transuranic elements, 2: 351 

Atomic warfare 

(See also Atomic bombs.) 
defenses against, 2: 695, 696, 698, 896, 1419; 4: 6269 
effects and limitations, 1: 1236,1377; 2: 18, 19, 136, 1752; 4: 580, 
4145, 5820 
medical program for, 2: 136, 697, 837, 1311; 4: 5114, 6493 
physician’s role in, 4: 2531, 4149 
radiologist’s role in, 4: 2887 
speculations concerning, 3: 192, 1789; 4: 2880, 3291, 5820 
veterinary program for, 2: 1309 
Atomic weights 
(See also subhead atomic weights under specific elements.) 
determination of, 4: 77, 78, 3004 
revision of, 4: 3690 

Atoxyl 
synthesis of labeled, 3: 

Autoradiography 

(See subheads radiographic uses and radioautographic uses under iso- 
topes radiation, specific radioisotopes such as Phosphorus P™ and 
specific wave and particulate radiations.) ia: 

Axillary glandular diseases 
radiation therapy, 4: 2193 

Azides 
effects on glycogen metabolism, 

Azobenzene, 4-dimethylamino- 
carcinogenetic effects, 4: 2131 
metabolism of, 4: 613 
synthesis of labeled, 4: 2655 

Azulenes 
therapeutic uses, 
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4: 2982 


4: 6273 


Bacteria 

dosage determination, 1: 1352 
fermentation processes produced by, 
4: 1660 

invasion through intestines, 4: 4219 
metabolism and toxicology studies, 1: 393; 2: 49, 883, 1853, 2234; 
3: 63, 69, 72, 73, 593, 608, 623, 1083, 1203, 1319, 1627; 4: 356, 369, 
372, 601, 602, 970, 2223, 2248, 2249, 2260, 2604, 2615, 2619, 2962, 
2971, 2980, 2982, 2994, 3642, 3668, 4208, 4213, 4520, 4794, 5144, 5609, 
6082, 6308, 6309, 6552 


1: 394; 2: 883, 1155; 3: 312; 


nitrogen fixation by, 3: 62; 4: 3894 
penicillin uptake by, 3: 270 
radiation detection uses, 3: 444 


radiation effects on, 1: 25, 733, 742, 743; 2: 709; 3: 504, 1188, 1319; 
4: 28, 642, 1330, 1620, 1842, 2513, 2862, 2863, 2865, 3582, 3583, 3586, 
4132, 4135, 4424, 4732, 5097, 5098, 5110, 6021, 6024, 6505 

resistance to antibiotics, 4: 3569, 3570, 3583, 3586, 5560, 6689 

role in radiation injury, 4: 2869, 2870 

Bacteriophages 

metabolism and toxicology studies, 1: 392, 1508; 4: 2619, 6308 

radiation effects on, 1: 242, 742, 1242; 2: 29,1890; 3:10; 4: 2508, 
4208, 5575 

Bakelite 
uses for radioactive sources, 
Balances, analytical, 
construction and operation, 1: 99, 269, 1820, 1833; 2: 496, 2117; 3: 
378, 385; 4: 1053 
Barbital 
metabolism of, 4: 4192 
Barbital sodium 
effects on phosphorus metabolism, 
Barium 

analysis, 1: 752; 3: 1537 

chemical properties, 4: 1401 

effects on radiosensitivity, 4: 5351 

metabolism and toxicology, 2: 1181; 3: 

neutron cross section, 4: 5979 

nuclear properties, 2: 1402; 4: 5966 

nuclear reactions, 4: 908 

production, 1: 1623 

radiometric analysis, 


3: 1749 


2: 1296 


4: 3683 


separation methods, 2: 69, 1528, 1529, 1540, 1541, 1542; 3: 1537 
Barium isotopes 
nuclear properties, 
4: 1211 


1: 114 
spectra, 
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Barium 

isotopic identification, 4: 4100 
Barium 

isotopic identification, 4: 4100, 4681 
Barium 

neutron cross section, 1: 136; 2: 1599, 1800 
nuclear properties, 2: 1599 

Barium 

isotopic identification, 4: 4100 
nuclear properties, 2: 1540, 1599 
radioactive disintegration, 4: 3831 


Barium Ba‘? 
nuclear reactions, 4: 908 
Barium Ba!** 
nuclear properties, 1: 538 
Barium Ba'* 
nuclear properties, 2: 1, 233 
nuclear reactions, 4: 908 , 
radioactive disintegration, 4: 909, 4690 
Barium Ba'* 


isotopic identification, 4: 908 
nuclear properties, 4: 4966 
nuclear reactions, 4: 908 
Barium Ba‘* 


nuclear properties, 1: 689, 1030; 2: 996; 4: 5966 


radioactive disintegration, 4: 4105 
Barium Ba'** 
formation of, 2: 1660 
neutron cross section, 2: 1966; 3: 1578 
nuclear properties, 1: 1928 
Barium 
biological effects, 1: 38 
decontamination procedures for, 3: 2090, 2091 
isotopic separation, 1: 1282 
nuclear properties, 2: 1661, 1662, 1664, 1880; 3: 2026 
radioactive disintegration, 4: 898 
tracer applications, 3: 592, 960, 1355; 4: 225, 3362 
Barium compounds 
barium carbide, 1: 259 
barium carbonate, 1: 64, 224, 259, 540, 1931; 2: 74, 907, 1065; 3: 
1625, 1884; 4: 1407, 2387, 3608, 3719 
barium fluoborate, 2: 436 
barium fluoride, 4: 6560 
barium nitrate, 
barium oxide, 1: 1405; 4: 1450, 1455 
barium sulfate, 4: 356, 1562, 3362, 3946, 5795 
barium sulfide, 1: 1098, 1099 
barium titanate, 1: 
barium uranate, 2: 1040, 2063; 3: 1100 
barium vanadate, 1: 57 
organic derivatives, 4: 4847 
Bats 
radiation effects on, 1: 40; 3: 1818 
Beam current integrators 
construction and operation, 4: 2375 
Benzaldehyde, acetylfluoro-, oxime 
preparation and properties, 4: 6099 
Benzaldehyde, fluoro-, oxime 
preparation and properties, 4: 6099 
Benzaldehyde, m-fluoro- 
preparation and properties, 4: 6099: 
Benzanthracene 
radiation detection uses, 1: 1646; 2: 975 
Benzene 
chemical properties, 4: 3705, 5175, 5627 
_ extraction processes using, 4: 1040 
neutron retardation by, 1: 291 
radiation detection uses, 4: 4020 
radiation effects on, 1: 196 
solvent extraction uses, 4: 3412 
Benzene, bromo- 
isotopic bromine exchange in, 2: 348 
‘metabolism of, 4: 2227 
radiation effects on, 3: 97 
synthesis of labeled, 4: 1077 
Benzene, chloro- 
radiation effects on, 3: 97 
Benzene, dinitro- 
synthesis of labeled, 4: 3022 


Benzene, hexabromo- 
energy levels in crystals, 2: 1453 
Benzene, hexachloro- 
radiation effects on, 1: 842 
Benzene, iodo- 
syntheses of labeled, 4: 4252 
Benzene, o-dichloro- 
radiation effects on, 1: 413; 3: 97 
Benzene, p-dichloro- 
radiation effects on, 1: 842; 3: 97 
Benzene, p-dimethylaminoazo- 
synthesis of labeled, 3: 96 
Benzene, triethyl- 
radiation scattering by, 4: 2755 
Benzidine, 1: 1783 
Benzidine, diamino- 2: 60 
Benzidine, dipheny1- 
analytical uses, 4: 2664 
Benzil, p-chloro- 
chemical properties, 4: 4848 
Benzil, p-methoxy - 
chemical properties, 4: 4848 
Benzilic acid 
chemical properties, 4: 3948 
synthesis of labeled, 4: 3948 
Benzoic acid 
synthesis of labeled, 2: 1761 
Benzoic acid, m-nitro- 
analytical reagent for rare earths, 1: 1204 
Benzoic acid, p-amino- 
effects on protein metabolism, 1: 393 
metabolism of, 2: 901 
synthesis of labeled, 3: 284 
Benzpyrene i 
metabolism of, 4: 2227 
Benzy! chloride 
chemical properties, 4: 5175 
Benzy! fluorides, substituted 
reaction rates of, 2: 478 
Berkelium 
chemical properties, 4: 3415, 4259, 5896 
isotopic identification, 4: 3523, 4259 
separation methods, 4: 3415 
Berkelium Bk** 
chemical properties, 4: 5444 
isotopic identification, 4: 5444 
radioactive disintegration, 4: 5444 
tracer applications, 4: 3415 
Beryllium 
alpha cross section, 1: 288 
analysis, 1: 429, 752, 921, 1782, 1951; 2: 905, 931, 1329, 1594; 3: 632, 
1539; 4: 93, 134, 418, 1382, 2631, 2634, 3919, 4291, 4563, 4820, 4901, 
5634, 5643, 6131, 6332 
bibliographies, 1: 1782; 4: 6048 
chemical properties, 3: 2182; 4: 4296, 5643, 6131 
corrosion, 3: 113 
crystal structure, 1: 181); 3: 1106, 1108 
detection in tissues, 4: 1354 
electroplating, 4: 3736 
gamma cross section, 2: 1166 
metabolism and toxicology, 1: 48, 49, 266, 268, 420, 421, 606, 614, 1092, 
1094, 1096, 1536, 1537, 1538, 1539, 1540, 1541; 2: 45, 46, 48, 750, 751, 
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3: 1262, 2258; 


4: 466, 6617 

production, 1: 124, 1845; 4: 1144, 6349 

radiation effects on, 4: 2669 

Beryllium compounds 
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3142, 3144, 3145, 3151, 3157, 3159, 3164, 3202, 3205, 3765, 3766, 3771, 
4005, 4197, 4227, 4344, 4384, 4644, 4648, 4655, 4701, 4900, 4951, 4961, 
4982, 4991, 4994, 5231, 5455, 5726, 5737, 5738, 5774, 6179 

diffusion and scattering, 1: 224,400; 2: 2, 691, 827, 988, 1870, 1871, 
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2020, 2253; 4: 857, 4109 

from helium isotopes, 2: 1690, 2221; 4: 2086 
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from iodine isotopes, 2: 842, 1669, 1670; 3: 1313, 1317, 1467; 4: 868, 
1314, 1566, 3549, 4701, 5995 
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from polonium isotopes, 2: 550, 1440; 4: 895 

from potassium isotopes, 1: 695, 1184; “2: 295, 635, 1134, 2024, 2029; 
3: 175, 875, 888, 1595, 1746; 4: 1485, 2084, 2089, 2813, 5073, 5776, 5995 
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from tantalum isotopes, 1: 885; 3: 884, 2253; 
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from ytterbium isotopes, 3: 1964; 4: 3553 

from yttrium isotopes, 1: “1190; 2: ‘as 2043; 3: 489, 877, 1032, 1470, 
1743, 174€, 1754; 4: 900, 2463, 5768 

from zinc isotopes, “4: 897, 2083 
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K-capture, 3: 


nuclear reactions, 1: 1485; 2: 523, 1810; 4: 1574, 2075 


physical effects, P 1247, 2669, 4382, 4832 
polarization, 4: 4067 


NUCLEAR SCIENCE ABSTRACTS 


Beta particles 
radioautographic uses, 4: 399 
radiographic uses, 1: 699, 1490; 
range-energy relations, 3: 1590; 
ranges in materials, 4: 1304 
shielding for, 4: 2886 
sources and standards, 2: 1875; 
2235; 4: 823, 853, 891 
spin and moment, 4: 4067 
therapeutic uses, 1: 560; 2: 853, 1442, 1696, 1847, 2033; 3: 48, 251, 
1521, 2109; 4: 1030, 1639, 2893, 2901, 2925, 2938, 2939, oak. 3303, 
3304, 3324, 3869, 4179, 5124, 6030, 6035 
Betaine 
metabolism of, 4: 2996, 5156, 6063 
Betasynchrotrons 
2: 1239; 3: 414 
Betatrons 
1: 175, 531, 675, 1018, 1169, 1309, 1665, 1897, 1898, 1901; 2: 245, 951, 
1815, 1992, 2158; 3: 408, 411, 582, 805, 1424, 1972, 2278, dia 2282, 
2285; 4: 262, 263, "265, 267, 510, 813, 1122, 1229, 1233, 1234, 1326, 1810, 
1811, 1987, 2067, 2447, 2791, 2792, 2901, 2938, 3197, 3198, 3528, 3815, 
4086, 4087, 4374, 5037, 5311, 5312, 5988, 6037, 6675 
Bevatrons 
1: 1017; 3: 801, 1278, 1279, 4: 155, 509, 1808, 1886, 2445, 2452, 3526, 
4375, 4684, 4685, 4687, 5759 
1 
radiation detection uses, 
Bibenzyl, difluoro- 
chemical properties, 
Bibliographies 
(See also Manuals and Glossaries.) 
accelerators, particle, 3: 410, 1975 
-availabilities and sources of elements, 3: 91 
beryllium, 4: 6048 
beryllium analytical chemistry, 1: 1782 
beta radiation measurement, 3: 458 
betatrons, 4: 1810 
biological effects of radiation, 
biological effects of uranium, 
biological uses, of isotopes, 
boron fluorides, 4: 1091 
chemical reactions, 2: 79 
corrosion, 1: 927, 929 
cosmic radiation, 4: 4307 
cyclotron, 4: 1812 
deflected-electron-beam devices, 
deuterium compounds, 4: 687 
electrostatic generator accelerators, 3: 1973 
energy levels in nuclei, 4: 756 
fission product decay, 4: 3552 ~~ 
gas analysis, 4: 1384 
gas solubility in organic liquids, 2: 1242 
hafnium, 4: 5415 
health physics, 3: 1991; 4: 1756, 6514 
heat transfer and fluid flow, 4: 6604 
industrial radiography, 4: 4595 
industrial uses of radioisotopes, 4: 3034 
inorganic microchemistry, 4: 73 


4: 2153 
4: 1302, 6317 


3: 822, 840, 1462, 1749, 1988, 1989, 


4: 3497, 4020 


1: 1409 


1: 1761; 
4: 1928 
1: 387, 1761 


4: 1330, 5826 


4: 2708 


krypton, 3: 1652 
liquid metal heat transfer, 2: 1587 
mass spectrography, 4: 236 


mesons, 4: 1456, 4917 

metal carbonyls, 2: 1760 

metal creep, 4: 701 

metal diffusion, 3: 1362 

molecular spectra of hydrogen, 4: 3499 
molybdenum, 3: 1677; 4: 6373 
neutron cross sections, 4: 316, 6209 
neutron sources, 4: 2419 
nickel films, 2: 514 
nitrogen isotopes, 4: 5071 
nuclear energy, 3: 422 
nuclear particles, 2: 2002; 
nuclear physics, 4: 278 
nuclear properties, 2: 1976; 4: 3514, 6655 


3: 1426 


nuclear science, 4: 273 
particle accelerators, 2: 235 
petroleum well logging, 1: 679 


photographic emulsion detectors, 
polarographic analysis, 4: 2999 
potassium K“ radioactivity, 3: 173 


4: 3461 


iographies 

roam metallurgy, 4: 1443, 3077 

radiation absorption and scattering, 3: 1991 
radiation detection instruments, 3: 1991; 4: 1756 
radiation detector components, 3: 1010 

radiation diffusion and scattering, 4: 910 

radiation protection, 3: 538 

radiation sources and standards, 3: 1991; 4: 1756 
radioactivity, 4: 3220, 4070 
radiochemical laboratories, 
radiodermatology, 4: 6289 
radiography, 4: 151 
radioisotopes safety regulations, 
radium poisoning, 1: 610 
ruthenium chemistry, 4: 658 
scientific terms and abbreviations, 3: 809 
social and economic aspects of nuclear power, 

rons, 3: 1977 

synthesis of labeled compounds, 4: 6111 
0 Szilard-Chalmers reaction, 2: 1798 
F temperature measurement, 4: 224 
thallium, 4: 5915 
therapeutic and tracer use of P”, 3: 926 
thermal conductivity measurements, 4: 3039 
thermal diffusion, 4: 3480 

thorium analysis, 3: 1656 

titanium, 4: 2677 

titanium metallurgy, 1: 1619 

tracer applications, 2: 334; 3: 1650; 4: 5617 

tritium, 4: 5710 

tungsten, 3: 1559, 1677 

voltage regulation and corona discharge, 2: 1819 

waste disposal, 4: 6514 

zirconium, 4: 2677, 5415 

zirconium metallurgy, 1: 1626 

zirconium properties, 3: 2178 
Bicarbonate 

metabolism of, 3: 61, 608 
Bicarbonate ion 

effect on uranium analysis, 4: 3026 
Bikini atoll 

magnetic fields at, 4: 2684 
Bile pigments 

metabolism of, 4: 3891, 3895, 3906 
Biological fluids 

determination of sodium in, 4: 925 

transfer rates, 4: 1663 
Biological materials 

analysis, 2: 2082 

analysis for astatine, 4: 5388 

analysis for beryllium, 2: 931 

radiometric analysis, 2: 557, 958, 1861, 2177; 4: 3682, 3684, 3686, 3687, 

4525, 5829 
Biological nomenclature, 2: 880 
Biological synthesis, 4: 115 
Biophysics 
glossaries for, 
Biotin 
enzymatic functions of, 4: 3653 
metabolism of, 3: 608; 4: 597, 612 
synthesis of labeled, 3: 1203 


3: 1991 


3: 2095 


1: 1795 


4: 2850 


Biphenyl 

radiation detection uses, 1: 1646; 2: 975, 1422; 3: 835 
Bismuth 

analysis, 4: 4291, 5647 

analysis for oxygen in, 3: 1658 

chemical properties, 4: 2666 


crystal structure, 3: 1364, 1950 
electrodeposition of, 4: 3942 

fission of, 2: 1613, 1975; 3: 1726; 
neutron cross section, 1: 140, 979; 
nuclear properties, 2: 947, 1991 
nuclear reactions, 4: 740, 4085, 5984 
photodisintegration of, 4: 5984 
physical properties, 4: 3691 
production, 1: 1623, 1629 

radiation absorption by, 2: 373, 1885 
radiation scattering by, 1: 140; 3: 1951 
Separation methods, 4: 413, 5647 
Spectra, 1: 1221 


791, 3807, 5756 


4: 
2: 523, 2142; 3: 1392; 4: 4365 


SUBJECT INDEX 


1081 


Bismuth isotopes 
isotopic identification, 4: 1524 
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1431, 1746, 1754, 1989; 4: 4058, 6200 
radioactive disintegration, 4: 842, 853, 891, 2081, 2460, 3828, 5058 
Bismuth 
isotopic identification, 4: 4369 
Bismuth Bi?” 
nuclear properties, 1: 1926; 2: 1132, 1440; 4: 6668 
radioactive disintegration, 4: 826, 856, 3209, 3213, 4385, 6459, 6668 
Bismuth Bi? 
nuclear properties, 
radioactive disintegration, 
Bismuth Bi?"* 
nuclear properties, 
1610; 4: 3800 
radioactive disintegration, 4: 2810, 3546, 4971 
Bismuth alloys 
analysis, 4: 1979 
corrosion by, 4: 4600 
crystal structure, 4: 137, 694 
phase diagrams, 4: 1979, 5418 
physical properties, 2: 1588; 4: 6608 
Bladder diseases 
radiation therapy, 2: 1146; 3: 236, 932; 
radioisotopes therapy, 3: 931, 932, 1852 
Blepharitis 
radiation therapy, 
Blood 
analysis for fluoride in, 1: 753 
determination of flow, 2: 1297; 3: 268, 271, 614, 615, 1503; 4: 2966, 
2972, 3381, 3390, 3393, 3671, 3915, 4516, 4557, 4561, 4803, 6279, 6280 
iodine metabolism in, 4: 959, 3651, 6546 
measurement of radioactivity in, 1: 576, 577, 639, 714 
phosphorus metabolism in, 4: 5607 
potassium metabolism in, 4: 6320 
volume determination, 2: 666; 3: 937; 4: 2625, 3637, 3641, 3655, 3664, 
4551, 5585, 5589, 5590, 6312, 6539 
Blood capillaries 
permeability of, 4: 2255 
radiation effects on, 4: 2135, 6693 
Blood cells 
chloride permeability, 4: 2247 
counting equipment, 4: 1837 
differential counting of, 4: 4728 
formation of, 4: 6553 
formation rate, 2: 332 
heme metabolism in, 4: 3673 
iodine distribution in, 4: 4790 
iron metabolism in, 4: 1659, 3276 
life span, 1: 368, 380, 388; 3: 1797; 4: 605 
phosphorus metabolism in, 4: 2960, 5584 
potassium metabolism in, 4: 5162, 5379 
potassium permeability, 4: 2247, 5847 
radiation effects on, 4: 20, 1023, 3596, 4437, 4442, 4742, 5567, 6252, 6253 
radioautographs, 2: 303 
selenium metabolism in, 4: 3374 
sodium permeability, 4: 2247, 5847 
volume determination, 2: 1152, 2051, 2054; 4: 1943, 3366, 3637, 3639, 
6307, 6312, 6553 
Blood coagulation 
antiheparin substance effects on, 4: 1322 
measurement of, 4: 5559 


1; 1316 
4: 882 


1; 886, 1320, 1925; 2: 3, 623; 3: 1029, 1472, 1595, 


4: 4498, 6295 


4: 4502 
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Blood coagulation 
mechanism of, 4: 5555 
protamine effects on, 4: 3576, 3577, 3578, 5559 
radiation effects on, oy 1-40-C, 1314; 2: 703, 1891; 
377, 2541, 6693 

toluidine blue effects on, 3: 22; 4: 3576, 3578 

Blood diseases 

characteristics of, 4: 5556, 6075, 6307, 6553 
chemical therapy, 2: 346, 1458; 3: 532, 614, 615, 1644; 4: 587, 6032, 
6064 

histamine metabolism in, 


3: 1816; 4: 52, 


4: 357, 5558 


radiation therapy, 1: 1038; 3: 34, 573, 1532, 2107; 4: 652, 1885, 2565, 
6519 
radioisotopes therapy, 1: 348, 350, 352, 353, 472, 557, 558, 718, 1038, 


1197, 1198, 1199, 1332, ao 2: 856, 857, 858; 3: 67, 264, 571, 589, 
924, 1519, 1647, 2092, 2107; 4: 1020, 1650, 2199, 2538, 2553, 2565, 2576, 
6285, 6517, 6519 


sodium metabolism in, “4: “2622 
volume determination, 4: 5087, 5163, 6062 
Blood platelets 


radiation effects on, 3: 1066 
Blood pressure recorders 
construction and operation, 3: 1048 
Blood sedimentation rate 
radiation effects on, 4: 4468 
Blood serum proteins 
nitrogen mustards effects on, 4: 4140 
pituitary gland effects on, 4: 4140 
radiation effects on, 4: 4140 
Blood system 


iodine metabolism in, 3: 1191 

iron metabolism in, 1: “390; 3: 595, 620, 1325; 4: 4212, 6075 
mercury compounds effects on, 3: 1081 

nitrogen mustards effects on, 3: 1822 

phosphorus metabolism in, 2: 673, 1296; 3: 1805, 1809 

plutonium compounds effects on, 3: 1047 

potassium metabolism in, 1: 1212; 2: 1018; 4: 2210 

prothrombin level after irradiation, 4: 2159 

radiation effects on, 1: 13, 35, 38, 40-C, 40-D, 356, 404, 410, 415, 602, 
613, 637, 892, 896, 903, 905, 1087, 1091, 1116, 1180, 1237, 1241, 1528, 
1696, 1697; 2: 28, 34, 395, 400, 401, 402, 614, 703, 836, 838, 860, 983, 
984, 985, 1057, 1127, 1175, 1176, 1263, 1321, 1508, 1509, 1655, 1891; 3: 
34, 203, 207, 221, 507, 510, 511, 906, 1036, 1037, 1040, 1042, 1054, 1327, 
1635, 1639, 1644, 1647, 1812, 1817, 1818, 2079, 2098, 2100, 2102; 4: 26, 
381, 991, 992, 1340, 1616, 1622, 1839, 2124, 2152, 2210, 2514, 2519, 2529, 
2538, 2541, 2851, 2852, 2879, 3276, 3282, 3972, 4129, 4746, 5108, 5349, 
6018, 6028 

radioisotopes effects on, 1: 14, 15, 35, 38, 42, 415, 416, 892, 1116, 1765; 
4: 3292 

rutin effects on, 4: 4747 


radiation therapy, ‘ ; 2806, 2911, 2934, 3330, 3874, 4462, 4479 


radioisotopes therapy, 4: 2919, 2920, 2934, 3610, 3874, 4462, 4478, 4482 
Blood vessels 
chloride permeability studies, 3: 1501 
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radiometric analysis of, 3: 2057 

Body water 

adrenal glands influence on, 4: 5148 

changes produced by radiation, 2: 1319 

measurement of, 4: 636, 4517, 4814, 6690 

Bolometers 

radiation detection uses, 3: 1283 

Bolt and nut loading, 4: 2307 

Bone diseases 

origin of, 4: re 

radiation therapy, 2: 1281, 1444; 3: 37, 57, 237, 259, 558, 564, 565, 584, 
585, 936, 1057, we 1070, 1071, 1522, 2103, 2112; 4: 1031, 1902, 1903, 
1905, 2166, 2174, 2527, 2549, 2569, 2896, 2923, 6277, 6290 
radioisotopes therapy, 2: 1003; 3: 558, 584; 4: 2526 

Bone fractures 

mode of healing, 4; 1942 

Bone marrow 

radiation effects on, 3: 1639, 1647; 4: 4728, 6256, 6258 

transplants in irradiated animals, 4: 2859 


Bones 

americium deposition in, 4: 5845 

beryllium compounds effects on, 3: 210; 4: 3627 

calcium metabolism in, 2: 1150, 1461; 4: 1923, 3841, 5624, 5845 
fission products deposition in, 2: 1181, 1326 

fluorine compounds effects on, 4: 1938 

fluorine deposition in, 4: 5089 

fracture healing mechanism, 4: 5165 

gallium deposition in, 3: 1177, 1179, 1180 

gallium metabolism in, 4: 1944 

growth and deposition in, 4: 3841, 3911 

hemin metabolism in, 2: 

metabolism studies involving, : 4200, 4805 

microscope samples, 4: = 

nucleic acid metabolism in, 3: 1322 

phosphorus metabolism in, L 47, 574, 575, 580, 715, 876, 1058; 2: 1455; 
4: 3273, 5845 

plutonium deposition in, 2: 1326; 3: 1047; 4: 5845 

plutonium effects on, 1: 16, 42 

promethium deposition in, 3: 524; 4: 5845 

radiation effects on, 1: 893; 2: 396, 397, 403; 3: 1040, 1041, 1827, 
2078; 4: 394, 1001, 1625, 2857, 2858, 2859, aa ‘4143, 5352, 6256, 6267 
radium deposition in, 3: 1053 

radium effects on, 1: 16 

strontium deposition in, 3: 524; ~ : 5583, 5845 

strontium metabolism in, 4: 1835, or) 

transuranic elements deposition in, 2: 1181 

uranium deposition in, 1: 908, 1386, 1387, 1388; 2: 898, 2080 


yttrium deposition in, 3: 1047 
Boron 
analysis, 1: 57,1952; 4: 134 


atomic weight, 1: 1595 

coatings, 4: 6483 

deposition of, 4: 155, 4952 
electroplating of, 4: 5233 

isotopic identification, 4: 3169 
metabolism and toxicology, 4: 1929, 2849 
metallurgy, 4: 153 
neutron cross section, 
nuclear properties, 


3: 1392; 4: 1492, 6742 
i= 2: 8, 1384; 3: 2274; 4: 782, 1526, 6198 


nuclear reactions, 4: 2114, 2779, 5497 

physical properis, 1: 1141, 1142; 2: 253 
plastic bonding of, 1: : 1141, 1142 

production, 1: amit 1623, 1629 

radiation absorption by, 2: 1165; 3: 986; 4: 750 
radiation detection uses, 4: 41 

radiation scattering by, 4: 1558 

spectra, 1: 1725 

wave equations for, 4: 1526 

Boron isotopes 


Blood vessels 
. radioautography of, 4: 2888 
Blood volume 
determination of, 4: 2625, 6704 
(See Pumps.) 
Body fluids 
Blood plasma 
fasting effects on, 4: 3269 
iodine distribution in, 4: 4790 
iodine metabolism in, 4: 3903, 5376 
lysine metabolism in, 4: 3634 
protein metabolism in, 4: 2597 
radiation effects on, 3: 1172; 4: 3593, 4422, 5096 
counting techniques for, 4: 3597 
radiation effects on, 4: 3596 
Blood pressure 
amino acid metabolism in, 4: 607 
anticoagulant effects on, 3: 2050; 4: 5555, 6304 
antihistaminic drugs effects on, 4: 4127 
beryllium compounds effects on, 1: 420; 2: 1512; 4: 3628 
carbohydrates metabolism in, 3: 1190 
cholinesterase inhibition in, 4: 5 
cobalt compounds effects on, 2: 1153 
copper metabolism in, 1: 713; 2: 1153; 3: 269 
fluorine compounds effects on, 3: 1321 
in, 4: 4785 
sodium metabolism in, 4: 6084 
sulfur metabolism in, 4: 6084 
uranium compounds effects on, 1: 612; 2: 406, 898 
yttrium compounds effects on, 3: 1047 
Blood system diseases 
characteristics of, 4: 3567 
abundance and distribution, 1: 1595; 3: 2225 
nuclear properties, 2: 2045 
Boron B® 
nuclear properties, 4: 5994 
radioactive disintegration, 4: 5994 
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Boron B® 

nuclear properties, 

Boron 

alpha cross section, 1: 1893 

formation of, 3: 2327 

isotopic separation, 4: 1745 

neutron cross section, 3: 1971 

nuclear properties, 1: 4, 510, 813, 999, 1863, 1890; 2: 566, 942, 943, 
1135, 1141; 3: 287, "790, 792, 898, 1416, 1968; 4: 2417, 4066, 4353, 6443 
nuclear reactions, 4: 793, 795, 890, 1224, 3470, 3521, 3524, 4952, 5496, 
5501, 6208 

radiation detection uses, 4: 5266 

uses in syntheses, 3: 639 

Boron 

abundance and distribution, 4: 3134 

alpha cross section, 1: 1893 

formation of, 2: 174 
isotopic identification, 
isotopic separation, 4 
nuclear properties, 1: 295, 510, 1013, 1863, 1890, 1915; 2: 565, 573, 
612, 943; 3: 1403, 1406, 1601, 1968; 4: 2417, 4353 

nuclear reactions, 4: 792, 890, 1545, 5501, 5513, 5750, 5977 

Boron B” 

isotopic identification, 


: 793, 3809; 
4: 


4: 1545, 4083, 5513 


nuclear properties, 1: 1915, 2: 622; 4: 5513 
radioactive disintegration, 4: 1570, 5513 
Boron alloys 

crystal structure, 4: 4566 

properties, 4: 3419 

Boron compounds 


aluminum alkyl borohydride, 2: 76 

aluminum borohydride, 2: 76, , 678 

analysis, 4: 1929 

barium fluoborate, 2: 436 

boric acid, 3: 639, 1150 

borine carbonyl, 4: 2417, 4066 

borohydrides, 2: 431, 1763; 4: 155, 237, 1070, 1071, 1072, 4952 
boron carbide, 1: 1142; 4: 3042, 3956 

boron chloride, 2: 560; 4: 1929 

boron deuteride, 4: 4948 

boron fluoride, 1 922, 1595; 2: 78, 250; 4: 795, 1091, 1929, 6098 
boron fluoride complexes, 4: 3697 
boron hydrides, 2: 431, 1763; 4: 
boron oxide, 3: 1730 

boron trifluoride, 4: 6098 
crystal structure, 4: 4658 
diborane, 2: 77 
lithium borohydride, 
molecular structure, 4 
pentaborane, 2: 76, 77 


155, 237, 1070, 1071, 1072, 4952 


1; 756; 2: 678, 1763; 4: 1070, 1071, 1072 


potassium borohydride, 1: 756; 4: 1070 
potassium fluoborate, 2: 436 
sodium alkoxyborohydrides, 4: 2300 


sodium borate, 3: 1150 
sodium borohydride, 1: 756; 4: 1070, 1071, 1072 
zinc borate, 3: 1150 


Boron ores 
helium content, 4: 1152 

Brain 
blood circulation in, 4: bay 
phosphate turnover in, 4: 3918 


phosphorus saitainte ie, 1: 391; 3: 2065; 4: 3386, 5378, 5611 
radiation effects on, 2: 33, 1010; 3: “1510; 4: 1334 

Brain diseases 

phosphorus metabolism in, 4: 2614 

radiation therapy, 3: 919, 1185, 1526; 4: 1344 

radioisotopes diagnosis, 4: 3647 

radioisotopes therapy, 3: 263; 4: 53, 2557 

Brain tumors 

location by radioisotopes, 
radiation therapy, 4: 6296 

Brass 

radiation absorption by, 1: 71; 4: 
radiography of, 4: 1121 

Breast diseases 
radiation therapy, 

Bremsstrahlung 
(See also subhead bremsstrahlung under Beta particles.) 

4: 339, 557, 1484, 2075, 2338, 2340, 2464, 2488, 2797, 2805, 3489, 3518, 
“4097, 4098, 4119, 4384, 5987, 6005 

Broadcast receivers 

uses as radiation detectors, 


4: 2995, 6306 


4: 64, 1342, 2569, 2906, 2927, 2940, 3340 


1; 1272 


4: 4658 / 


Bromine 
analysis, 1) 
atomic structure, 1 
chemical properties, 

6707, 6708 


1; 1252; 2: 425; 3: 81; 
1: 1456 
2: 432, 1522; 4: 


4: 134 


1103, 2268, 2718, 3928, 4850, 


electron emission from, 4: 835 

nuclear properties, Pa 1801, 1892; 3: 1713 
nuclear reactions, 4: 3503, 4950 

physical saa” ‘3: 2150; 4: 5258 


2390 
6707 


radiation detection uses, 4: 
Szilard-Chalmers reaction, 4: 
Bromine isotopes 

abundance and distribution, 2: 
formation of, 1: 470 

isotopic exchange, 4: 4858 

nuclear properties, 2: 1138 

radioactive disintegrations, 4: 880 
radiometric analysis, 3: 1087, alt 
separation methods, 1: 116, 1135; 2: 760; 3: 1713; 4: 1743, 1744 
tracer applications, 1: 576; 2: seen ‘1522, 2058; 3: 624; 4: 2659, 3952, 


757; 3: 2220 


4858, 6596 
‘ uses in synthesis, 1: 925, 1103 
Bromine Br® 

nuclear properties, 1: 1705 


Bromine Br” 
nuclear properties, 1: 

Bromine Br® 

neutron cross section, 4: 5943 

nuclear properties, 1: 1858; 2: 432, 1404; 3: 
nuclear reactions, 4: 5303 

Bromine Br® 

chemical properties, 4: 4678 
isotopic exchange, 4: 4850 
isotopic identification, 4: 4678 
isotopic separation, 3: 1937; 
neutron cross section, 1: 136 
nuclear properties, 1: 116, 1705, 1858; 2: 2022, 2204; 
6414 

radioactive disintegration, 4: 859, 1564, 1827, 4983, 5943 
tracer applications, 4: 4850 

uses in synthesis, 4: 1077 

Bromine Br*' 

neutron cross section, 4: 
nuclear properties, 2: 1404; 3: 

Bromine Br® 

formation of, 2: 


1705 


1403 


4: 229, 2719 


3: 179, 892; 4: 


1677 

isotopic exchange, 4: 5258 

isotopic identification, 4: 1546 

isotopic separation, 4: 2719, 4323 
nuclear properties, 1: 1187; 3: 2334 
radioactive disintegration, 4: 2090, 5943 
therapeutic uses, 1: 560; 4: 6285 
tracer applications, 2: 671, 1031; 
5258 

uses in synthesis, 4: 4252, 4256 

Bromine Br®™ 

nuclear properties, 2: 

Bromine 
nuclear properties, 

Bromine Br®™ 
nuclear properties, 

Bromine compounds 
bromine chloride, 4 
bromine cyanide, 3: 670 

4 


4: 973, 2973, 3400, 4256, 4800, 4851, 


1000 


1000 


In 


bromine fluoride, 4: 1690, 3698 
bromine trifluoride, 4: 5870, 5872 
deuterium bromide, 4: 2718 

ethyl bromide, 4: 2718 

hydrogen bromide, 4: 2718, 5258 


organic derivatives, 4: 4858 
Bromoform 

radiation effects on, 1: 413 
Bromosilanes 

molecular structure, 4: 1198 
Bromosulfalein 

metabolism of, 4: 3271 
Brucellosis 

radiation therapy, 4: 2943 
Bubbles 

rate of formation, 4: 6728 
Burets 

ultramicro, 2: 144 
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Bursitis Cadmium Cd'” 
radiation therapy, 4: 2549, 2577, 4173 nuclear properties, 1: 143 
Butadiene Cadmium alloys 
radiation effects on, 4: 2650 chemical properties, 4: 3062 
1,3-Butadiene crystal structure, 2: 163 
neutron cross section, 3: 1391 evaporation of, 1: 966 
Butane heats of formation, 4: 6130 
isomerization of, 3: 315 thermodynamic properties, 4: 3959 
neutron cross section, 3: 1391 Cadmium compounds 
Butane, iodo- cadmium iodide, 4: 6110 
radiation effects on, 3: 1540 cadmium nitrate, 4: 2297 
1-Butene cadmium oxide, 1: 48; 4: 2272 
chemical properties, 3: 949 cadmium phosphate, 4: 4589 
2-Butene cadmium sulfide, 2: 809, 970, 1247, 1250, 1422; 3: 828, 838, 842, 848, 
1: 1585 851, 1593, 2303; 4: 298, 539, 832, 3154, 3485, 4029, 4959, 5265, 5722 
Butenes cadmium tungstate, 4: 4008 
deuterium exchange in, 1: 1585 radiation effects on, 4: 831 
synthesis of labeled, 3: 1343 Calcium 
Butyl acetate analysis, 1: 429, 752; 4: 134, 4819, 5583, 5635, 5664 
synthesis of labeled, 4: 4253 chemical properties, 2: 79; 4: 1069, 1401 
Butyl alcohol 3 metabolism and toxicology, 4: 5624, 5845 
effects on nitrate spectra, 4: 2297 _metabolism studies with isotopes, 1: 580; 2: 1461, 1854 
solvent extraction uses, 4: 4582 metallurgical properties, 3: 340 
tert-Butyl alcohol tc neutron cross section, 2: 1974, 2144 
chemical properties, 4: 4852 production, 1: 1623; 4: 3069 
solubility of uranyl nitrate in, 2: 1741 separation methods, 3: 90 
Butyl bromide # Calcium isotopes 
nuclear isomers of, 1: 1135; 2: 760 abundance and distribution, 1: 841 
Butyl phosphate neutron cross section, 4: 5231 
solvent extraction of cerium by, 2: 1448 tracer applications, 1: 580; 2: 672; 4: 171 
Butyl radical Calcium 
spectra, 3: 1880 nuclear properties, 1: 796; 2: 1404; 3: 793 
Butyric acid Calcium Ca" 
metabolism of, 4: 602, 941, 946, 5138, 6538 nuclear properties, 3: 793, 1583 
Butyric acid, 4,4,4-trifluoro- Calcium Ca® 
synthesis of, 1: 1589 dosage determinations, 4: 2916 
Butyro lactone therapeutic uses, 4: 2916 
chemical properties, 4: 3717 Calcium Ca* 
Cacodylic acid nuclear properties, 4: 6003 
synthesis of labeled, 4: 3364 Calcium Ca* 
Cadmium dosage determination, 2: 2040; 4: 1640 
analysis, 1: 430; 3: 76, 78; 4: 418 nuclear properties, 3: 90, 1467 
chemical properties, 2: 79 radioactive disintegration, 4: 1573, 2074, 3202 
electrodeposition, 4: 4838 radioautographic uses, 2: 2040; 4: 45, 5845 
electron cross section, 1: 595 radiometric analysis, 3: 2302, 4: 5644 
metabolism and toxicology, 1: 48; 3: 1056; 4: 1655 therapeutic uses, 1: 560; 2: 2040; 3: 571 
neutron cross section, 3: 1392; 4: 3502, 3805 tracer applications, 2: 1150, 1461, 1730, 1854; 3: 1806, 2056; 4: 931, 
nuclear properties, 3: 190, 1659, 2017 940, 1670, 1923, 2222, 2679, 3662, 3970, 4200, 4215, 4783, 5165, 5218, 
nuclear reactions, 4: 740, 899, 2774, 4950 24, 5845, 6078 
physical properties, 4: 5231 Cal¢ium Ca” 
production, 1: 1629 nuclear properties, 4: 5490 a 
radiation absorption by, 3: 986, 1600; 4: 750, 846, 4095 radioactive disintegration, 4: 5490 
radiation effects on, 1: 997 a Calcium alloys 
separation methods, 1: 1279; 2: 1139, 1531; 3: 87, 1660; 4: 4838 metallurgical properties, 3: 340 
Cadmium isotopes Calcium compounds 
abundance and distribution, 3: 2220; 4: 656 calcium carbonate, 1: 1054, 1575, 1751; 3: 1190, 2056; 4: 4638, 5644 
nuclear properties, 2: 285; 3: 2253; 4: 6448 calcium chloride, 4: 700, 6104 ‘ 
separation methods, 2: 925 calcium fluoborate, 1: 922 
Cadmium Cd'” calcium fluoride, 1: 1334, 1575, 1751; 2: 1303; 3: 161; 4: 456, 1094 
isotopic identification, 4: 855 calcium glycollate, 2: 1344 
radioactive disintegration, 4: 5334 calcium hydride, 1: 757; 4: 1069 
Cadmium Cd'® calcium hydroxide, 3: 1102 
formation of, 3: 1660 calcium nitrate, 4: 2297, 4866 
radioactive disintegration, 4: 6237 calcium oxalate, 4: 5644 
Cadmium Cd''® calcium oxide, 1: 1545, 1780, 1859; 2: 1974; 3: 1902; 4: 453, 456, 
formation of, 3: 174 1128, 2679, 3042 
nuclear properties, 4: 5486 calcium phosphate, 4: 4908 
Cadmium Cd"! calcium phylate, 1: 1391 
nuclear properties, 4: 1213, 5299, 6226 calcium polyphosphate, 4: 5843 
radioactive disintegration, 4: 1582 calcium sulfate, 1: 1575, 1773 
Cadmium Cd!” calcium titanate, 1: 1778, 1948 
nuclear properties, 4: 5486 calcium tungstate, 2: 547, 1112, 1422; 3: 163, 437, 465; 4: 833, 1246, 
Cadmium Cd 4007, 4008 
nuclear properties, 3: 891, 1397; 4: 1213, 5299 calcium uranate, 1: 721; 3: 1100, 1102; 4: 447 
Cadmium Cd'"* Californium 
nuclear properties, 3: 190 chemical properties, 4: 4259, 5889 
Cadmium Cd'* isotopic identification, 4: 3996, 4259 
nuclear properties, 2: 1139, 1682 radioactive disintegration, 4: 3996 
radioactive disintegration, 4: 5995, 6237 Californium Cf** 
Cadmium Cd''® chemical properties, 4: 5445 
nuclear properties, 4: 5486 isotopic identification, 4: 5445 
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Californium Cf*** 
radioactive disintegration, 4: 5445 
separation methods, 4: 5445 
Calorimeters 
construction and operation, 1: 279, 1284, 1415; 2: 
2126; 4: 1732, 4282, 4859, 5657, 5706, 5909, 6715 
radiation detection uses, 4: 1760, 4022 
Cameras 
electron diffraction, 
nuclear emulsion type, 
rotating mirror type, 4: 5935 
spectrographic, 1: 1049 
x-ray diffraction, 1: 883, 1415, 1516; 2: 


1373, 1418; 3: 1214, 


2: 563 
4: 5261 


160, 511; 4: 3006, 6680 


Camphenilone 

chemical properties, 4: 3926 
Camphor 

effects on nervous systems, 4: 2602 
Canadian shield 

structures in, 4: 3056 
Cancer 

(See Tumors and Cancers.) 
Capillaries 

diffusion through, 4: 1668, 5167 
Caproic acid 

biological synthesis, 3: 72 
metabolism of, 4: 4520 
Carbazole 

radiation detection uses, 4: 4989 
Carbazole, vinyl- 

radiation detection uses, 4: 532 
Carbohydrates 

formation in plants, 4: 3645 
metabolism of, 4: 3640, 4786 
synthesis of labeled, 3: 2136 
Carbon 

analysis, 2: 1106, 1336; 4: 1051, 3431 
atomic structure, 1: 1456, 3: 1766 
chemical properties, 2: 79; 3: 1885 
deuteron cross section, 4: 5978 
gamma cross section, 3: 1457; 4: 809 


metabolism studies with isotopes, 1: 252, 369, 372, 394, 396, 582, 865, 
1051, 1054, 1055, 1214, 1215, 1216, 1217, 1353, 1354, 1733; 2: 412, 665, 
667, 669, 875, 878, 901, 1019, 1020, 1021, 1022, 1023, 1024, 1182, 1456, 
1457, 1458, 1459, 1460, 1462, 1464, 1465, 1732, 2050, 2230, 2236, 3: 267, 
273, 1330, 1626, 4: 1355, 5603 : 
neutron cross section, 1: 740, 989, 1631; 2: 526, 527, 777, 1393; 3: 
1392, 2236, 4: 3172, 4072, 4372, 4659, 5000, 5979 

nuclear properties, 2: 913, 1799; 3: 766, 1394, 1694, 2316, 
1526 

nuclear reactions, 4: 706, 790, 809, 1216, 1989, 2345, 2773, 3110, 3456, 
3465, 3518, 3975, 4085, 4612, 4628, 5478 : 

physical properties, 3: 662 

proton cross section, “4: 2345. 6455 

radiation absorption by, i: 728, 1176, 1374; 2: 108, 375, 743, 1165, 1171, 
1365, 1913; 3: 1377, 1453, 4: 849, 4091, 5323, 6452 

radiation cross section, 4: 5323 

radiation scattering by, 1: 401; 2: 386; 3: 
radioactive disintegration, 4: 5275 
radiometric analysis, 1: 1841, 1931; 2: 
refractory properties, 2: 54, 484 
solubility in titanium, 4: 2675 

spectra, 1: 998, 1725 

thermodynamic properties, 
wave equations for, 4: 1526 

Carbon isotopes 

abundance and distribution, 
2715 

isotopic separation, 4: 2293, 4417 

nuclear properties, 4: 6448 

reaction rates, 4: 6533 

tracer applications, 1: 1051; 2: 340, 1155; 4: 
uses in syntheses, 2: 340, 1764 

Carbon 

formation of, 3: 1966 
nuclear properties, 1: 
radioactive disintegration, 
tracer applications, 4: 681 

Carbon C'! 
formation of, 1: 498; 3: 1966 
isotopic identification, 4: 1540 
nuclear properties, 1: 


4: 782, 


1457, 4: 845, 1560 


1338, 1759 


4: 2341 


1: 471; 2: 756, 3: 2222, 2225; 4: 2689. 


1675, 1941, 2720, 3431 


1887; 2: 942, 1141 


4: 5333 
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Carbon C" 
radioactive disintegration, 
therapeutic uses, 3: 2092 
tracer applications, 1: 582; 
uses in synthesis, 3: 1667 
Carbon C 
abundance and distribution, 
abundance in stars, 4: 704 
acceleration of, 


4: 2083 


2: 671; 4: 681, 2013, 3950 


4: 2013, 6393 


4: 6214 
gamma cross section, 1: 1895; 4: 830 
isotopic separation, 4: 2013, 4318 
neutron cross section, 3: 1136 

nuclear properties, 1: 295, 1035, 1307, 1308, 1323, 1432, 1433, 1895; 2: 8, 
572, 1265, 1404, 1618, 1972, 2071; 3: 397, 399, 1276, 1685, 2327, 2328, 
2337; 4: 3530, 4996, 5064, 5964, 5994 
nuclear reactions, 4: 798, 1219, 1540, 1543, 1544, 1820, 2062, 2443, 2775, 
3519, 4081, 5069, 5755, 5757, 6214 

proton cross section, 2: 572; 4: 1540, 1543, 1544, 5757 
radiation scattering by, 4: 1820, 3200, 3530, 4664 
radioactive disintegration, 4: 2683, 4619, 5457, 5994 
tracer applications, 4: 2013, 3948 

uses in synthesis, 1: 66 

Carbon 

abundance and distribution, 


4; 2013, 3134, 4635, 6166, 6393 


abundance in stars, 4: 704 

acceleration of, 4: 6214 

analysis, 4: 5713 

formation of, 1: 63, 1841; 3: 792 
isotopic effect on reaction rates, 4: 2626 
isotopic separation, 4: 2013, 4318, 4320 
neutron cross section, 4: 4674, 5296 


nuclear properties, 1: 295, 998, 1323, 1453; 
2327, 2328; 4: 2053, 5069, 5296, 5755 

nuclear reactions, 4: 802, 2770, 3809, 5750, 5980, 6214 
radioactive disintegration, 4: 2062 

therapeutic uses, 3: 2092 . 

tracer applications, 1: 369, 865, 2: 872, 875, 3: 71,315; 4: 7, 590, 
607, 620, 626, 934, 941, 948, 958, 966, 1081, 1950, 2013, 2215, 2658, 2971, 
3368, 3369, 3399, 3648, 3950, 4542, 4786, 4787, 4797, 479%, 4815, 4847, 
5146, 5155, 5172, 5213, 6309, 6321, 6397 


2: 1399, 1972; 3: 1276, 


uses in syntheses, 1: 259, 1554; 2: 920; 3: 284, 638, 642, 1667; 4: 
1068, 1078, 1079, 2655, 2656, 3944 

Carbon C 

biological effects, 1: 416; 2: 35,397; 4: 3602 

chemical effects, 4: 3948 


dosage determination, 4: 5579 
effects on reaction rates, 4: 120 
formation of, 1: 62, 302, 469; 2: 
hazards involving, 4: 4453 
isotopic effect on reaction rates, 
isotopic identification, 4: 3809 
metabolism and toxicology, 4: 2013 
neutron cross section, 4: 6211 
nuclear properties, 1: 40A, 159, 224, 540, 795, 998, 1193, 1233, 1321, 
1322, 1453, 1698, 1878, 1931; 2: 618, 783, 1106, 1372; 3: 490, 885, 910, 
1164, 1314 
radiation effects, 4: 2127 
radioactive disintegration, 
radioautographic uses, 1: 
399 
radiometric analysis, 3: 435, 443, 633, 952, 1435, 1444, 2301, 2302; 4: 
822, 1059, 1749, 2302, 2387, 2637, 3710, 4822, 5860 
therapeutic uses, 1: 560; 3: 2092 
tracer applications, 1: 59, 252, 372, 373, 377, 379, 394, 396, 582, 774, 
861, 969, 1054, 1055, 1215, 1214, 1215, 1216, 1217, 1353, 1354, 1733, 1792; 
2: 665, 667, 669, 671, 674, 878, 883, 901, 1019, 1020, 1021, 1022, 1023, 
1024, 1182, 1293, 1456, 1457, 1458, 1459, 1462, 1464, 1465, 1752, 1852, 
1858, 1862, 1955, 2048, 2049, 2050, 2230, 2236; 3: 60, 61, 64, 69, 72, 264 
267, 270, 273, 312, 513, 529, 606, 608, 609, 940, 941, 944, 954, 1080, 1084, 
1190, 1203, 1323, 1324, 1330, 1355, 1504, 1623, 1624, 1625, 1626, 1628, 
1632, 1797, 1798, 1799, 1800, 1808, 1884, 1885, 2060, 2061, 2071, 2137; 4: 
5, 118, 120, 375, 376, 585, 586, 587, 590, 592, 597, 599, 601, 602, 603, 610, 
612, 613, 622, 624, 631, 634, 635, 638, 681, 685, $28, 933, $34, $35, 944, 
947, 949, 950, 951, 952, 953, 956, 957, 958, 964, 965, 966, 967, 968, 969, 
971, 1074, 1085, 1129, 1355, 1369, 1370, 1405, 1660, 1701, 1703, 2013, 
2127, 2211, 2212, 2213, 2216, 221%, 2220, 2223, 2225, 2229, 2252, 2259, 
2262, 2302, 2587, 2597, 2608, 2620, 2621, 2624, 2658, 2962, 2967, 2971, 
2983, 2989, 2993, 2996, 3368, 3369, 3370, 3372, 3377, 3384, 3394, 3396, 
3399, 3634, 3635, 3640, 3642, 3644, 3645, 3646, 3648, 3649, 3656, 3658, 
3672, 3703, 3719, 3720, 3721, 3896, 3910, 3950, 4196, 4200, 4201, 4518, 
4522, 4531, 4541, 4542, 4544, 4545, 4548, 4549, 4550, 4552, 4553, 4554, 


74, 174, 1401; 3: 1260 


4: 2626 


4: 3827, 4698 


336, 1195; 2: 303; 3: 1080, 1634; 4: 45, 


— 


Carbon C* 
tracer applications, 
4558, 4785, 4786, 4787, 4795, 4798, 4799, 4811, 4843, 4844, 4845, 4846, 
4848, 4849, 4852, 4854, 5137, 5138, 5139, 5146, 5151, 5152, 5153, 5156, 
5161, 5172, 5210, 5372, 5586, 5587, 5588, 5591, 5592, 5596, 5601, 5603, 
5605, 5612, 5613, 5620, 5622, 5623, 5676, 5677, 5679, 6052, 6053, 6054, 
6055, 6056, 6060, 6061, 6063, 6064, 6065, 6066, 6068, 6071, 6304, 6314, 
6328, 6350, 6517, 6533, 6534, 6537, 6538, 6543, 6544, 6545, 6547, 6548, 
6549, 6555, 6556, 6594 
uses in syntheses, 1: 61, 64, 66, 252, 259, 433, 618, 623, 759, 760, 923, 
1395, 1396, 1397, 1789, 1792; 2: 73, 75, 437, 907, 908, 909, 910, 1065, 
1341, 1344, 1346, 1546, 1761, 1762, 2091, 2093, 2094; 3: 95, 215, 284, 
286, 288, 525, 527, 528, 529, 645, 952, 1091, 1199, 1202, 1203, 1623, 1626, 
1667, 1882, 2136, 2137, 2140; 4: 419, 421, 422, 586, 676, 935, 1068, 1073, 
1080, 1402, 1403, 1405, 1699, 1701, 1703, 1958, 2656, 3021, 3360, 3720, 
3721, 3740, 3743, 4246, 4247, 4248, 4251, 4253, 4254, 4527, 4583, 4584, 
4585, 4842, 4845, 4848, 4849, 5207, 5400, 5402, 5669, 5670, 5672, 5885, 
5886, 6056, 6111, 6113, 6314, 6353, 6354, 6590 
Carbon c'® 
isotopic identification, 4: 2781 
radioactive disintegration, 4: 2781, 6211 
Carbon alloys 
carbon-uranium, 
Carbon compounds 
analysis, 4: 4818 
carbon dioxide, 1: 394, 396, 471, 540, 623, 760, 926, 1213, 1251, 1354, 
1878; 2: 202, 412, 883, 907, 1065, 1242, 1341, 1372, 1456, 1460; 3: 60, 
61, 69, 148, 940, 944, 1080, 1084, 1098, 1203, 1323, 1444, 1884, 1885, 
2180, 2301; 4: 814, 949, 1074, 1259, 1355, 1487, 2212, 2587, 2638, 2794, 
2983, 3640, 3642, 3643, 3644, 3645, 3703, 3721, 4318, 4822, 5572, 5605, 
6354, 6578 
carbon disulfide, 1: 1791; 3: 1444 
carbon monoxide, 1: 64, 926, 1251; 3: 1657, 1885, 1892, 2180; 4: 1355, 
1379, 1411, 2638, 3013, 3641, 6060, 6590 
carbon oxyselenide, 2: 328, 1723 
carbon oxysulfide, 1: 159, 1155; 2: 327, 1213, 2047 
carbon tetrabromide, 2: 1138 
carbon tetrachloride, 1: 546, 1818, 1906; 
2301, 5175, 5627, 5639 
carbon tetrafluoride, 4: 4238 
carbon tetrahalides, 1: 1456 
carbonyl borohydride, 4: 4066 
carbonyl chloride, 4: 4575 
carbonyl! chlorofluoride, 4: 6337 
carbonyl fluoride, 2: 1208 
carbonyls, 2: 1760 
fluorocarbons 
(See under Fluorine compounds.) 


4: 6484 


2: 128, 130,437; 4: 2268, 


metallic carbides, 1: 764, 1814 
Carbon dioxide 
metabolism of, 4: 949 


radiation detection uses, 
Carbon tetrabromide 

effects of radiation on, 
Carbon tetrachloride 

adsorption on oxides, 1: 1906 

chemical properties, 4: 3252, 3705, 3718, 5175, 5627 

effects of radiation on, 1: 546 

fluorination of, 2: 128, 130 

solvent extraction uses, 4: 3412 

synthesis of labeled, 2: 437; 4: 3718 

uses in fluorocarbon production, 1: 1818 
Carbon tetrahalides 

molecular structure, 
Carbonates 

metabolism of, 4: 6544 
Carbonyl! borohydride 

molecular structure, 
Carbonyl chloride 

chemical properties, 
Carbonyl! chlorofluoride 

physical properties, 4: 6337 
Carbonyl! fluoride 

spectra, 2: 1208 
Carboxy peptidase 

effects of radiation on, 
Carbuncles 

radiation therapy, 
Carcinogens 

metabolism of, 


4: 1259 


2: 1138 


1: 1456 


4: 4066 


4: 4575 


3: 516, 956 
4: 4493 


4: 3611, 3633 


synthesis of labeled, 4: 4583 


NUCLEAR SCIENCE ABSTRACTS 


Carcinolytic agents 
synthesis of, 4: 5401 
Cardiovascular diseases 
radioisotopes therapy, 
Carminic acid 
reagent for thorium analysis, 
Carotene 
effects of radiation on, 
Cartilage 
metabolism of sulfur in, 
Casein 
metabolism of, 
Casein, iodo- 
metabolism of, 3: 1801, 2053; 
synthesis of labeled, 2: 1545 
Cassiopeium 
(See Lutetium.) 
Catalase 
radiation effects on, 
Catalysis 
4: 3947, 6115 
Catalysts 
for fluorination processes, 4: 4408, 4411 
for oxidations, 4: 6357 
Cats 
metabolism and toxicology studies, 
3: 621, 624; 4: 973, 1356 
radiation effects on, 1: 24, 418; 2: 614, 1320; 4: 23 
Cattle 
metabolism and toxicology studies, 
4217, 4521, 4560, 5831 
radiation effects on, 1: 245 
Cell division 
radiation effects on, 4: 24 
Cell growth 
nucleic acid metabolism in, 
Cell membranes 
ion transport across, 
phosphate transfer across, 4: 2240 
potassium permeability of, 4: 2248 
sodium permeability of, 4: 2248 
Cellosolve, diethyl - 
solubility of uranyl] nitrate in, 
Cells 
capillary exchange, 4: 6070 
deuterium compounds effects on, 
phosphorus uptake by, 4: 6073 
radiation effects on, 1: 37, 39, 740, 894; 2: 1506; 3: 1045, 1051, 1169, 1175 
1175, 1826, 2086; 4: 34, 392, 982, 986, 1843, 2127, 2145, 2516, 2855, 
2860, 3585, 3588, 3602, 4430, 4440, 6262 
radioisotopes effects on, 4: 3850 
uranium compounds effects on, 4: 1924 
Cellulose 
chemical properties, 4: 5678 
reaction with fluorine, 2: 84 
synthesis of labeled, 4: 3925 
Centrifuges 
construction and operation, 
Cephalin 
metabolism of, 4: 3913 
radiation effects on, 4: 3600 
Ceramics 
(See Refractories.) 
Ceramics testing machines 
design and construction, 
Cerebrospinal fluids 
circulation of, 4: 1365 
Cerenkov radiation 
(See Cherenkov radiation.) 
Cerium 
analysis, 1: 1204, 1336, 1940, 1942, 1968; 2: 1448, 1708, 1710, 1713, 
1714, 1715, 1716, 1720; 4: 5396 
chemical properties, 2: 79; 3: 313, 672, 1097; 4: 424, 438, 1103, 1401, 
1697, 3708, 3716, 6584 
crystal structure, 4: 437 
metabolism and toxicology, 
nuclear properties, 1: 704 
occurrence, 4: 4294 
oxidation and reduction states, 
5896 
physical properties, 


4: 4163 
2: 716 
3: 1339 

3: 2066 
4: 4530 


4: 932, 2612 


4: 1841 


1: 46, 418, 1734; 2: 874, 1512, 2231; 


1: 713; 2: 1153; 4: 583, 2618, 


4: 2990, 2991 


4: 2267 


2: 1741 


2: 1787 


4: 2283 


2: 1514 


2: 1181, 1326; 3: 1794; 4: 1655 


1: 357; 2: 1878; 3: 313; 4: 5200, 


1: 855; 4: 437, 4294 


production, 1: 1623; 3: 1894; 4: 4294 
: 666, 1399, 3410, 6474, 6580 
spectra, 1: 1938; 3: 664; 4: 2292, 4834 


abundance and distribution, 1: 704; 3: 2220; 4: 656 
nuclear properties, 1: 1715 

tracer applications, 2: 1326 
Cerium Ce” 

isotopic identification, 4: 3973, 5327 
radioactive disintegration, 4: 5327 
Cerium Ce'™* 

isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Cerium 

isotopic identification, 4: 5327 

nuclear properties, 1: 703, 1042 
radioactive disintegration, 4: 5327 
Cerium Ce'*” 

isotopic identification, 4: 5327 

nuclear properties, 1: 703, 1042, 1203 
radioactive disintegration, 4: 5327 
Cerium 
, nuclear reactions, 4: 3539 
Cerium Ce’” 

isotopic identification, 4: 3539 

nuclear properties, 1: 703, 1042 
radioactive disintegration, 4: 3539 
Cerium 

neutron cross section, 1: 975; 2: 2137 
Cerium Ce'* 

formation of, 1: 1203 

nuclear properties, 2: 284; 3: 487, 1438, 2332 
radioactive disintegration, 4: 1315 
tracer applications, 3: 1097; 4: 424, 5665 
Cerium Ce'* 


spectra, 4: 4834 

Cerium 

formation of, 1: 1203; 2: 1666, 1878 

radioactive disintegration, 4: 5479 

Cerium Ce’ 

biological effects, 1: 416 

nuclear properties, 4: 6234 

radioactive disintegration, 4: 5479, 6234 
therapeutic uses, 3: 1521; 4: 6522 

tracer applications, 3: 313, 672, 1097; 4: 666, 5896 
Cerium alloys 

structure crystal, 2: 1378 

metallurgical properties, 4: 2674 

physical properties, 4: 1447 

Properties, 1: 970 

Cerium compounds 

ammonium cerium nitrate, 1: 357 

cerium acetylacetonate, 1: 1716 

cerium borides, 4: 1415 

cerium bromide, 1: 588; 4: 3040 
cerium chloride, 1: 588 

cerium deuteride, 3: 308 

cerium disilicide, 4: 6347 
cerium hexacyanoferrate, 1: 1336 
cerium hydride, 3: 308 
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cerium iodate, 1: 1336 

cerium nitrate, 2: 1448; 4: 6583 

cerium oxalate, 1: 1336; 4: 5665 ‘ 
cerium oxide, 1: 1203, 1336, 1780; 2: 284, 865; 3: 1096; 4: 439, 6105, 
6584 


cerium oxinate, 1: 1336 

cerium oxyfluoride, 4: 6346 

cerium oxysulfide, 3: 666 

cerium phosphate, 1: 705, 1712; 4: 1697, 6335 
cerium silicide, 1 

cerium sulfate, 1: 

cerium sulfide, 1: 723, 1097, 1098, 1099; 3: 665; 4: 133, 435, 2292 
cerium sulfite, 4 

cerium tungstate, 4: 1109 

crystal structure, 4: 132 

Physical properties, 4: 132 

potassium fluocerate, 1: 762, 763 


Sodium fluocerate, 1: 762 
Cermets 
physical properties, 4: 6365 


SUBJECT INDEX 


Cermets 


preparation of, 3: 2175; 4: 3435 
refractory properties, 4: 3041 


Cervical gland diseases 


radiation therapy, 4: 1892 


Cesium 


analysis, 1: 56 

chemical properties, 2: 79; 4: 6720 

ion exchange, 4: 6720 

ionization of, 4: 1984 

metabolism and toxicology, 4: 4504 

nuclear properties, 1: 1504; 4: 1307 

nuclear reactions, 4: 4100 

occurrence, 4: 4895 

production, 1: 1621, 1623; 4: 4895 

radioactive disintegration, 4: 905 

separation methods, 2: 1537, 1538, 1539, 1678; 4: 5206, 6720 
Cesium isotopes 

abundance and distribution, 3: 2245 

nuclear properties, 1: 114; 2: 1659 
Cesium Cs'** 

tracer applications, 4: 5206 
Cesium 

isotopic identification, 4: 851 

nuclear properties, 3: 1310 
Cesium Cs 

isotopic identification, 4: 851 

nuclear properties, 3: 1310 
Cesium Cs '* 

isotopic identification, 4: 851 

nuclear properties, 3: 1310 
Cesium 

formation of, 1: 469; 2: 1402, 1540 

nuclear properties, 2: 1402, 1599 

radioactive disintegration, 4: 3831, 5334 
Cesium 

atomic structure, 4: 1509 

ionization of, 4: 2726 . 

nuclear properties, 1: 538, 1042, 1715; 2: 1231; 3: 1403, 1720 
radiation absorption by, 3: 1720 

radioactive disintegration, 4: 5781 

Spectra, 4: 1509 
Cesium Cs*™* 

nuclear properties, 1: 1442; 2: 1,7; 3: 1467, 2018, 2019; 4: 5747 
radioactive disintegration, 4: 5061, 5747, 5995, 6227 
Cesium Cs 

neutron cross section, 3: 176 

nuclear properties, 2: 1658; 3: 176, 1721, 2245; 4: 751 
Cesium Cs '** 

isotopic identification, 4: 1546 

Cesium Cs 

nuclear properties, 1: 689, 691, 1030; 2: 255, 996, 2200; 3: 761, 1409, 

1470, 1721, 1745, 1754; 4: 751 

radioactive disintegration, 4: 791, 1485, 2036, 2089, 2463, 3551 

radiographic uses, 3: 1673 

tracer applications, 4: 6720 

Cesium compounds 

cesium chloride, 2: 1917; 4: 3691 

cesium chlorogallate, 3: 1201 

cesium chloroplutonate, 1: 584; 4: 447 

cesium copper sulfate, 4: 771 

cesium fluoride, 1: 1504, 1908 


cesium iodide, 1: 1912 
cesium nitrate, 1: 1586 
cesium pentachl othallate, 4: 6094 


cesium percarbonate, 4: 6557 
cesium peroxide, 1: 1573 
Cetane 

neutron cross section, 3: 1391 
Chalkene epoxide 

rearrangement of, 1: 59, 861 
Chang and Eng 

design and construction, 1: 1647 
Chemical engineering 

glossary for, 4: 3028 
Chemical nomenclature 

general, 2: 434; 4: 4855 
Chemical radiation detectors 
characteristics of, 4: 639 
Chemistry 

general text, 4: 272 
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Cerium 

Cerium isotopes 

] 

neutron cross section, 1: 975; 2: 2137 7 

| 
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Cherenkov radiation 
in wave guides, 4: 6629 
production of, 3: 1739; 4: 6686 
Chickens 
metabolism and toxicology studies, 1: 395, 710, 711, 876, 1061, 1350, 
1491; 2: 41, 338, 1461, 1512, 1730; 3: 600, 602, 1633, 1803, 2056; 4: 
1363, 2226, 4783, 5615, 5831, 6067, 6071, 6316 
radiation effects on, 1: 896, 904, 1237, 1350, 1696; 2: 1058; 3: 512, 
1040, 1512; 4: 5827, 5828, 6258 
Chloral hydrate 
radiation effects on, 4: 6421 
Chioramphenicol 
uses in radiation injury, 4: 2869 
Chloranil 
synthesis of, 4: 5793 
Chloranilic acid 
zirconium complexing by, 4: 5625 
‘Chlorella 
‘See Algae.) 
Ctloretone 
metabolism of, 4: 6556 
synthesis of labeled, 4: 6556 


Chloride space 
‘determination of, 4: 2985 . 
Chlorine 

analysis, 1: 1252; 3: 81; 4: 134 


chemical properties, 2: 79; 4: 119, 1082, 1103, 2301, 3252, 3705, 5852, 
6708 
ionization of, 4: 3492 
neutron cross section, 2: 777; 3: 2236 
nuclear properties, 3: 1940 
nuclear reactions, 4: 740, 1225, 4950 
purification, 1: 620 
radiation absorption by, 4: 750 
radiation stopping by, 2: 1171 
spectra, 1: 1903 
Chlorine isotopes 
nuclear properties, 
tracer applications, 
Chlorine C1™ 
formation of, 2: 1968; 4: 6214 
Chlorine 
nuclear properties, 3: 1720; 4: 1529, 5503 
nuclear reactions, 4: 4082, 4373, 4578 
radiation absorption by, 3: 1720 
uses in syntheses, 2: 331, 591 
Chlorine 
nuclear properties, 2: 1272; 3: 1582, 1742, 1744, 1745, 1747; 4: 5503 
radiometric analysis, 4: 3684 
tracer applications, 4: 962, 2301, 2985 
Chlorine c1*” 
nuclear properties, 1: 295; 3: 876; 4: 1529, 2435 
nuclear reactions, 3705, 5750 
uses in syntheses, 331, 591 
Chlorine C1 
chemical properties, 4: 3705 
isotopic identification, 4: 3705 
nuclear properties, 1: 1187; 3: 1402, 1961, 2322 
tracer applications, 3: 1501; 4: 1082, 4814 
Chlorine cl” 
formation of, 3: 2330 
nuclear properties, 3: 2330 
Chlorine compounds 
chlorine dioxide, 1082 
chlorine fluoride, 1690 
chlorine trifluoride, 2: 1207; 4: 5192, 5193 
chlorocarbons, 4: 129, 1092, 1390, 3248 
chloroform, 2: 128; 3: 1941 
chlorosilane, 2: 591 
halocarbons, 4: 3407 
hydrogen chloride, 4: 3713, 4242 
Chlorofluoroterpheny! oils 
physical properties, 3: 1345 
Chloroform 
chemical properties, 4: 3718, 5175, 5627 
fluorination of, 2: 128 
molecular structure, 3: 1941 
spectra, 3: 1941 > 
synthesis of labeled, 4: 3716 
Chlorophyll 
properties, 4: 5085, 5086 
role in photosynthesis, 2: 1294 


4: 
4: 119 


4: 
2: 


4: 
4: 


Cholanthrene, methyl- 
cancer induction by, 4: 5099 
Cholanthrene, 3-methyl- 
cancer induction by, 1: 581 
Cholestenone 
metabolism of, 4: 621 
Separation methods, 4: 6329 
synthesis of labeled, 4: 2656 
Cholesterol 
metabolism of, 1: 1053, 1764; 4: 614, 637, 951, 971, 2229, 2232, 3269, 
3394, 3399, 4517, 4811, 5172, 5845, 6061 
radiation effects on, 4: 3600 
separation methods, 
synthesis of labeled, 
Choline 
metabolism of, 1: 1052; 2: 1465; 3: 601; 4: 603, 2232, 2996, 4201, 
5156, 5603, 6052, 6053 
Choline, acetyl- 
metabolism of, 4: 3360 
synthesis of labeled, 4: 3360 
Choline, acetyl chloride 
synthesis of labeled, 3: 1199 
Choline chloride 
synthesis of labeled, 3: 1199 
Cholinesterase 
inhibition by phosphate esters, 4: 5 
Chondroitin sulfate 
metabolism of, 3: 2066 
Chromatographic processes 
(See also Separation processes, chromatographic.) 
theory of, 4: 6713 
Chromium 
analysis of, 1: 429, 1394; 4: 3680, 4263, 4291, 4819 
chemical properties, 2: 79,928; 4: 1694 
crystal structure, 1: 1109, 1404 
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sealers, 4: 6492 

Citric acid 

analysis, 2: 1337 

metabolism of, 4: 2967 
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3978, 3979, 3980, 4302, 4311, 4313, 4616, 4618, 4624, 4627, 4920, 4921, cerium oxysulfide, 2: 666 

4923, 4931, 4932, 4933, 5242, 5244, 5246, 5434, 5437, 5691, 5693, 5705, cerium phosphate, 4 705, 1712; 4: 6335 
5924, 5928, 5929, 5931, 5934, 6144, 6145, 6147, 6156, 6160, 6386, 6388, cerium silicide, 1: 585 

6389, 6390, 6634, 6639, 6640, 6642, 6644, 6737 cerium sulfide, 723; & 665 


solar effects on, 4: 2701, 3115, 3126, 3981, 3982, 6158 cesium yormmanet: atg 
star production, 3: 1917, 2201, 2202; 4: 192, 213, 216, 714, 1161, 1462, cesium pentachlor 
1463, 1467, 1472, 1475, 2350, 2351, 3117, 3122, 3123, 3125, 3470, 3752, cesium peroxide, 1: 157. 
3973, 3979, 3980, 4310, 4314, 4615, 4620, 4629, 4630, 4631, 4919, 4934, cobalt, 4: 92 
5248, 5692, 5694, 5695, 5700, 6153, 6638, 6643, 6735 cobalt-iron alloys, 1: 311 | 
therapeutic uses, 2: 1844 copper-gold alloys, 1: 311 | 
tritons in, 4: 3117, 4310 copper sulfate, 2: 945 
Coumarin, 4-hydroxy- feldspars, 4: 127 
synthesis of, 4: 4246 general and theoretical, 1: 313, 314, 347, 496, 635, 792, 977, 1164, 1263, 
Coupling mechanical 1570, 1571, 1574, 1579, sion. 1581, 1582, 1583, 1584, 1808, 1809, 1810, 
construction and operation, 4: 4414 1812, 1813, 1891; 2: 118, 1072, 1073, 1916, 1917; 3: 1364; 4: 4231, 


Creatine 4232, 4565, 5338, 5552, 5650, 6333 
metabolism of, 1: 374, 1052, 2: 1465; 4: 4201, 5139 germanium, 4: 3750 

Creatinine ice, 1: 1888 

metabolism of, 4: 5139 iron oxide, 1: 448 


test for uranium poisoning, 1: 749, 1093 
Critical fluctuations, 4: 1482 
Cross sections 
(See specific cross sections under specific elements and isotopes.) 
(See subhead measurement of under Neutron cross sections.) 


lanthanide compounds, 4: 1414 
lanthanum, 4: 437 a 
lanthanum bromide, 1: 588 
lanthanum chloride, 1: 588 
lanthanum cobaltic oxide, 4: 6095 


Crucibles lanthanum hydroxide, 1: 588 
preparation of, 1: 909, 910, 911, 912, 1099, 1548; 4: 154, 453, 1046, lanthanum oxide, 4: 6105 

6362 lanthanum oxysulfide, 1: 723; 3: 666 
Crustaceans 


lanthanum phosphate, 1: 705, 1712; 4: 6335 


radiation effects on, 4: 3843 lanthanum sulfide, 3: 665 
Cryogenics lithium fluoride, 2: 121; 3: 776 
2: 786, 799 magnesium oxide, 1: 448 


Cryostats _ Manganese fluoride, 2: 1085; 4: 3692 
construction and operation, 4: 1732 mercury-uranium alloys, 1: 1965 
Crystal detectors metallic carbides, 1: 764, 1814 

(See Scintillation and Crystal detectors. ) neodymium acetylacetonate, 2: 864 


Crystal growth neodymium bromide, 2: 864 

alkali halides on metals, 4: 3691, 6566 neodymium chloride, 1: 588 
Crystallography neodymium hydroxide, “A: 588 
neodymium oxide-praseodymium oxide, 3: 1096 
neodymium phosphate, 1: 705, 1712; 4: 6335 
neodymium sulfate, 2: 864 
neptunium dioxide, 1: 
neptunium nitride, 3: 677 


(See also Analysis — diffraction, crystal structure and subhead crystal 
Structure under specific element.) 

crystal growing techniques, 1: 1108, 1260; 2: 1112 

diffraction pattern measurements, 1: 936, 938, 1572, 1575; 2: 117, 118, 
119, 120, 122, 463, 1368, 1785 
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Crystal structure 
neptunium silicide, 1: 585 
neptunyl fluoride, 677 
nitrides metallic, 764, 1814 
oxides metallic, 1: 764, 1814 
plutonium carbide, 1: 1067 
plutonium nitride, 1: 1067 
plutonium oxysulfide, 3: 666 
plutonium phosphate, 1: 1222 
plutonium silicide, 1: 585 
plutonium sulfide, 3: 665 
potassium bromide, 1: 1578; 2: 121 
potassium chloride, 1: 1578; 2: 1367 
potassium copper sulfate, 2: 945 
potassium dihydrogen arsenate, 4: 2279 
potassium fluocerate, 1: 762, 763 
potassium fluolanthanate, 1: 762, 763 
potassium fluothorate, 1: 762, 763 
potassium fluouranate, 1: 762, 763 
potassium perchlorate, 3: 651 
potassium peroxide, 1: 1573 
praseodymium acetylacetonate, 2: 864 
praseodymium bromide, 1: 588 
praseodymium chloride, 1: 588 
praseodymium hydroxide, 1: 588 
praseodymium phosphates, 1: 705, 1712 
protoactinium oxide, 3: 677 
rare earth compounds, 2: 864; 4: 6347 
rubidium peroxide, 1: 1573 
Selenides, 4: 4602 
silicon carbide, 4: 6363 
silicon dioxide, 1: 636, 1575, 1751 
silver, 4: 6566 
silver perchlorate-benzene complex, 
sodium chloride, 1: 1578; 2: 121; 
sodium deuteride, 4: 4234 
sodium fluocerate, 1: 762 
sodium fluolanthanate, 1. 
sodium fluoplutonate, 1: 762 
sodium fluothorate, 762, 763 
sodium fluouranate, 1: 585, 762, 763 
sodium hydride, 4: 4234 
sodium neptunyl acetate, 1: 1064 
sodium perchlorate, 3: 651 
sodium superoxide, 3: 649 
sodium uranyl acetate, 2: 1039 
strontium uranate, 1: 721 
thallium bromide, 1: 1859 
thorium acetylacetonate, 2: 864 
thorium boride, 4: 1415 
thorium dioxide, 
thorium hydride, 


3: 
1: 


: 5649 
3023, 6566 


1; 
1: 


thorium ores, 4: 4604 
thorium oxysulfide, 
thorium silicate, 4: 6624 
thorium sulfate, 
thorium sulfide, 
tin-uranium alloys, 1: 1965 

titanium carbide, 1: 1859 

titanium chloride, 1: 633 

titanium dioxide, 2: 1786 

titanium selenide, 4: 4228 

titanium telluride, 4: 4228 

uranium, 4: 145 

uranium alloys, 4: 3025 
uranium-bismuth alloys, 4: 137, 694 
uranium boride, 4: 144, 1415 

uranium bromide, 1: 588 

uranium carbide, 1: 214, 1369; 4: 2663 
uranium chloride, 1: 588 

uranium compounds, 4: 142 

uranium deuteride, 1: 1363 

uranium fluoride, 1: 1072; 2: 355 
uranium halides mixed, 1: 1367 
uranium hydride, 1: 1363 

uranium nitride, 1: 1224 


uranium ores, 4: 3452, 4604, 5227, 5228 
uranium oxide, 1: 1075 
uranium oxysulfide, 1: 723 
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Crystal structure 

uranium peroxide, 4: 5681 
uranium silicide, 1: 585 
uranium sulfide, 1: 723 
uranyl acetate, 2: 1039 
uranyl compound, 2: 1745 
uranyl fluoride, 1: 722 
zinc fluoride, 4: 3692 
zinc oxide, 1: 1859 
zirconium hydride, 1: 632 
Cupferron 

analytical uses, 3: 1539 
Curium 

analysis, 4: 6116 


atomic structure, 2: 1479 

chemical properties, 1: 207, 1959; 2: 351, 678, 1480; 4: 5894 
discovery and naming, 1: 1513; 3: 678 

metabolism and toxicology, 2: 1181 

metallurgical properties, 1: 1959; 4: 5895 

nuclear properties, 2: 351; 4: 5481 

oxidation and reduction states, 1: 1065, 1068; 2: 1480 
physical properties, 1: 207; 4: 6599 
properties, 3: 2155 

separation methods, 1: 878; 3: 2155; 
spectra, 1: 878; 4: 6116 

Curium isotopes 

formation of, 1: 470 

nuclear properties, 4: 5481 

Curium Cm?** 

nuclear properties, 1: 1960 

Curium Cm** 

nuclear properties, 1: 1960 

Curium Cm? 

formation of, 1: 1065 

nuclear properties, 1: 1065, 1068, 1960 
Curium Cm** 

nuclear properties, 1: 1065, 1068, 1960 
Curium Cm*? 

formation of, 1: 878, 1065 

nuclear properties, 1: 1065, 1068, 1960; 2: 1475 
radioactive disintegration, 4: 5066 

Curium Cm*** 

isotopic identification, 4: 6739 

nuclear properties, 1: 1960 

radioactivity, 4: 6739 

Curium Cm** 

isotopic identification, 4: 6739 

nuclear properties, 1: 1960 

radioactivity, 4: 6739 

Curium Cm?*5-247 

nuclear properties, 1: 1960 a 

Curium compounds 

curium trifluoride, 4: 6118, 6599 

Current amplifiers 


4: 4590, 5894 


construction and operation, 2: 541, 1926; 3: 1152; 4: 1174, 3994, 5759 


Current integrators 
construction and operation, 3: 1383, 1385, 4: 6738 
Cyanamide 

synthesis of labeled, 1: 1395, 4: 5679 
Cyanide ion 

analysis, 4: 5386 

complexes, 4: 6350 

radiation protection effects of, 4: 2143, 2876 
Cyanogen 

chemical properties, 4: 1379 

spectra, 4: 1379 

Cyanogen bromide 

spectra, 2: 327 

Cyanogen chloride 

analysis, 4: 5713 

spectra, 2: 327 

Cyanogen iodide 

spectra, 2: 327 

Cyclobutane, octafluoro- 

molecular structure, 4: 3699, 3931 
Cyclobutene, hexafluoro- 

chemical properties, 4: 432 
Cycloheptanedione dioxime 

analytical uses, 3; 1197 

synthesis of, 2: 2090 

Cycloheptanone 

synthesis of labeled, 3: 2137 


thorium nitrate, 1: 446 
thorium nitride, 1: 446 a 
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Cyclohexane 

chemical properties, 4: 3705 

neutron cross section, 1: 989 

Cyclohexane, perfluoro- 

preparation, 4: 6571 

Cyclohexane, perfluorodimethyl- 

solubility of water in, 1: 1406 

Cyclohexanone 

chemical properties, 4: 3926 

synthesis of labeled, 3: 2137 

Cyclohexanone, 2-chloro- 

chemical properties, 4: 4849 

synthesis of labeled, 4: 4849 

Cyclohexanone, 2,2,6-trimethyl- 

chemical properties, 4: 3926 

Cyclohexylamine, perfluoro- 

preparation, 4: 6571 

Cyclopenta rboxylic acid 

chemical properties, 4: 4849 

synthesis of labeled, 4: 4849 

Cyclopropane, hexafluoro- 

structure of, 1: 1110, 1111, 1112 

Cyclosynchrotrons 
(See also Accelerators, particle.) 
4: 3527 

Cyclotrons 
(See also Accelerators, particle.) 
1: 306, 308, 494, 531, 673, 674, 676, 817, 1169, 1171, 1172, 1432, 1660, 
1661, 1662, 1945; 2: 89, 237, 239, 241, 244, 575, 579, 581, 583, 597, 784, 
1054, 1095, 1235, 1621, 1993; 3: 413, 796, 804, 1143, 1144, 1145, 1279, 
1281, 1589, 1735, 1739; 4: 262, 268, 649, 1226, 1227, 1230, 1524, 1550, 
1808, 1812, 1814, 1816, 2338, 2448, 3260, 3261, 3506, 4370, 4686, 4688, 
5040, 5043, 5295, 5313, 6214, 6217, 6450 

Cysteine 

effects on radiosensitivity, 4: 4456, 4457, 5349 
metabolism of, 2: 2052 

radiation protection, 4: 2866 

radiation sickness therapy using, 3: 1645; 4: 378, 379, 6510 
synthesis of labeled, 2: 1125; 4: 5596 

therapeutic uses, 4: 5582 

Cystine 

metabolism of, 1: 569; 3: 2055; 4: 591, 2227, 4217 
radiation sickness therapy using, 3: 1645; 4: 378 
resolution of racemates, 3: 647 

synthesis of labeled, 2: 1125; 3: 644; 4: 2657, 5595 

Cytidine 

crystal structure, 4: 5651 

metabolism of, 4: 3389 

Cytidylic acid 

adsorption separation of, 3: 1663, 4: 3413 

analysis, 4: 409 

separation methods, 4: 2652 

Cytochrome c 

incorporation in cells, 4: 374 

metabolism of, 3: 594, 595; 4: 6079 

radiation effects on, 4: 5661 

synthesis of labeled, 2: 336, 4: 6079 

Cytosine 

analysis, 2: 2086 

metabolism of, 2: 1466 

preparation of, 3: 1629 

synthesis of labeled, 2: 1466 


Dark trace tubes 
(See also Electronmultiplier, Photomultiplier, Vacuum, and X-ray tubes. ) 
theory, 2: 222, 223, 224 

Deafness 

radiation therapy, 4: 2196 

Decay series 

actinium family, 1: 835; 2: 989, 1144 

general and theoretical, 1: 190; 2: 620, 623, 1273, 2000; 3: 289, 781, 
1269, 1752; 4: 4591, 5263, 6238 

neptunium family, 1: 193, 542, 1316; 2: 989, 2198; 4: 1154, 2812 
thorium family, 1: 192, 835, 2: 989, 1143, 1144, 1440; 3: 900; 4: 
1581, 6004 

uranium family, 4: 6004 

uranium-radium family, 2: 843; 3: 184, 1030, 1166, 1472; 4: 2810 

Decontamination, radioactive 


(See also Health physics; Radiation hazards and protection.) 


biologicai, 4: 6703 


Decontamination, radioactive 
procedures and precautions, 2: 1075, 1792; 4: 645, 667, 1016, 2524, 
5363, 6700 
techniques and equipment, 3: 2090, 2091; 4: 4745, 5802, 6697 
Demerol 
metabolism of, 4: 3360 
synthesis of labeled, 4: 1703, 3360, 4845 
Densitometers 
construction and operation, 4: 3756 
Dentin 
penetration by urea, 4: 5161 
Desoxyribonucleotides 
molecular structure, 4: 5631 
Detonation waves 
in nuclear explosions, 2: 1310 
Deuterium 
(See also Hydrogen; Tritium.) 
abundance and distribution, 4: 2722 
abundance in atmosphere, 4: 1131 
analysis, 1: 264; 2: 1369; 3: 1893; 4: 2281, 2961, 4237 
bibliographies, 4: 687 
chemical properties, 3: 290, 292, 1892; 4: 1115, 2282, 6096 
deuteron cross section, 1: 263; 2: 948, 1619; 3: 2270; 4: 799, 2441 
diffusion pump for, 2: 277 
electron levels, 4: 1510 
fission products stopping by, 1: 1632 
gamma cross section, 4: 830 
ionization of, 4: 3706, 6567, 6674 
isotopic separation, 4: 1478 
neutron cross section, 1: 1633; 2: 777, 1394; 3: 1259, 2236; 4: 4072, 
5960, 5979, 6747 
nuclear properties, 1: 1435; 2: 169, 173, 229, 378, 470, 536, 893, 1045, 
1074, 1404, 1619, 1987; 3: 399, 763, 1140, 1274, 1403, 1421, 1423, 1718, 
1969, 2017, 2258, 2270; 4: 1802, 2054, 3189, 3797, 4666, 5786 
nuclear reactions, 4: 740, 741, 797, 2441, 2443, 2499, 2778, 2779, 2782, 
3500, 3806, 4047, 4362, 5029, 5318, 5475, 6207 
physical properties, 1: 188; 2: 1261; 4: 518, 1388, 5853, 5863, 6336 
preparation, 4: 3696 
proton cross section, 4: 799 
radiation absorption by, 3: 1373; 4: 6567 
radiation effects on, 2: 167, 1395; 4: 4235, 5511 
radiation scattering by, 1: 401; 3: 396,377; 4: 3792 
spectra, 1: 1343; 3: 309; 4: 3499, 6442 


tracer applications, 1: 1052, 1211; 2: 1294, 1465; 3: 65, 272, 314, 599, 
603, 675, 676, 1627, 1886, 1892; 4: 588, 614, 621, 636, 637, 2220, 2255, 
2720, 2961, 3385, 3892, 3900, 3925, 3926, 3950, 4404, 4517, 4528, 4542, 
4550, 4808, 4810, 4853, 5148, 5213, 5849, 6061, 6115, 6355, 6541 

triton cross section, 1: 1010, 1160; 4: 2778, 6207 

uses in synthesis, 3: 1667, 1879; 4: 1076, 2282, 3925, 5188, 5390 

Deuterium compounds 

arsenic deuteride, 2: 330, 1370 

bibliographies, 4: 687 

boron deuteride, 3: 655; 4: 4948 

cerium deuteride, 3: 308 

deuterium bromide, 4: 2718 

deuterium hydride, 4: 1478, 2281, 3007, 4235, 5863 

deuterium hydrogen oxide, 2: 746 

deuterium iodide, 4: 1685, 3695, 4568 

deuterium oxide, 1: 598, 1010, 1586, 1815, 1816; 2: 167, 1339, 1369, 
1787, 1882; 3: 291, 295, 599, 1093, 1094, 1709, 1946, 2148; 4: 128, 
166, 1388, 1478, 2961, 3926, 4233, 4237, 4666, 4827, 4828, 4950, 5861, 
6358 

deuterium peroxide, 4: 4567 

deuterium selenide, 1: 80 

deuterium sulfide, 1: 80 

deuterium telluride, 1: 80 

deuterobromomethanes, 4: 5879 

deuterobutanes, 1: 1585 

deuterocarbons, 4: 3926, 5652 

deuterocitric acid, 4: 6355 

deuterochloromethanes, 4: 5880, 5881 

deuteroethane bromides, 4: 4236 

deuteroethanes, 1: 1211; 4: 4236, 4948, 5653 

deuteroethene bromides, 4: 4236 

deuteroethenes, 4: 5653 


deuteromethane, 1: 1211, 1881; 2: 1233 
deuteropolymethylene, 4: 5188 
deuteropropanes, 1: 1211; 3: 654 
deuteropropanol, 4: 688 

hydrogen deuterium oxide, 4: 430 
lanthanum deuteride, 3: 308 


p-menthane, 3-deutero-, trans-, 4: 5862 


(See also subhead contamination, radioactive under Ai Water; etc.) ae 
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Deuterium compounds 
sodium deuteride, 4: 4234 
uranium deuteride, 2: 1043; 4: 1115 
Deuterons 
(See also Nuclear particles.) 
absorption, 1: 728; 2: 383, 1500; 3: 995 
binding energies in, 4: 5483 
biological effects, 1: 33, 4191, 735; 2: 1890; 4: 2339 


1: 697, 751; 3: 1540 

detection and measurement, 1: 148, 149, 505, 1152; 2: 1256, 1257, 2209; 
3: 1154, 1735; 4: 4652 

diffraction, 4: 2457 

diffusion and scattering, 1: 401, 933, 1434, 1657; 2: 170, 377, 384, 388, 
528, 893, 1045, 1308, 1394, 1634; 3: 716, 988, 1115, 2238, 2370; 4: 
1298, 1556, 1832, 2457, 2680, 3500, “3501, 3792, 3819, 4045, 5044 

disintegration of, 4: 743, 804, 1218, 1223, 1548, 2485, 3522, 6210 

from helium isotopes, 4: 867 

gamma cross section, 2: 1395; 4: 743, 804, 5075, 6210 

‘in cosmic radiation, 4: “1470, 3117, 4310 

interaction with particles, 3: 2370; 4: 2782, 3501, 5306, 5515, 5766, 
5992 

ionization org 2: 2069 

nuclear reactions, : 67, 170, 206, 263, 299, 300, 305, 470, 519, 520, 543, 
671, 693, 812, 814, jot, 879, 884, 1006, 1007, 1008, 1014, 1035, 1042, 1066, 
1161, 1189, 1323, 1432, 1433, 1487, 1700, 1705, 1715, 1863, 1896, 1915, 
1941; 2: 104, 177, 229, 291, 298, 299, 351, 378, 384, 531, 536, 568, 639, 
640, 812, 846, 893, 947, 948, 992, 993, 1014, 1045, 1235, 1392, 1402, 1438, 
1449, 1473, 1477, 1488, 1489, 1499, 1609, 1613, 1614, 1618, 1619, 1620, 
1634, 1685, 1813, 1883, 1971, 1987, 1991, 2027, 2059, 2071, 2139, 2149, 
2150, 2194, 2199, 2209, 2220, 2222; 3: 154, 399, 763, 791, 793, 879, 994, 
1255, 1262, 1273, 1394, 1415, 1419, 1420, 1423, 1473, 1577, 1601, 1608, 
1611, 1660, 1661, 1662, 1664, 1708, 1715, 1725, 1726, 1748, 1750, 1751, 
1759, 1966, 1967, 1970, 2133, 2270, 2277, 2318; 4: 664, 665, 790, 793, 
794, 799, 800, 801, 802, 803, 806, 811, 850, 852, 855, 877, 884, 888, 899, 
900, 907, 908, 1219, 1306, 1517, 1522, 1545, 1563, 2062, 2096, 2441, 2776, 
2782, 3175, 3193, 3196, 3210, 3520, 3525, 3542, 3789, 3809, 3810, 4047, 
4077, 4079, 4084, 4107, 4367, 4370, 4371, 4720, 5027, 5028, 5029, 5030, 
5055, 5069, 5305, 5477, 5478, 5479, 5495, 5502, 5511, 5740, 5751, 5753, 
5755, 5962, 5974, 5976, 5980, 5981, 6447 

properties, 1: 507, 508, 668, 1012; 
2147; 3: 1480, 1718, 2255, 2264, 2268; 4: 5483, 5543 

radioactive disintegration, 4: 4090, 4362, 4720 

range-energy relations, 4: 839 
ranges in materials, 2: 1165, 1882 
sources and standards, 3: 775 
spin and moment, 1: 1884, 1943; 
1527, 3176, 3506, 4068, 5010 
therapeutic uses, 1: 419, 735 
wave equations for, 1: 535, 668, 2: 564, 567; 
2318; 4: 3239, 3522, 5543 

Deuteropropanol, 4: 688 


2: 230, 946; 3: 1140, 1306; 4: 748, 


3: 860, 1264, 1725, 1969, 


glucose utilization in, 6545, 6547 
phosphorus metabolism in, 4: 3638 
Diacetyl peroxide » 
chemical properties, 4: 1702, 4844 
Dial gauges 
construction and operation, 
Diamond 
(See also Carbon; Graphite.) 
crystal structure, 2: ug 
radiation detection uses, 
1493, 2386, 4029, 5265, olin 
radiation effects on, 4: 2386 
Diamond mines 
gamma-ray logging, 2: 2008 


4: 490 


: 274; 2: 545, 803; 3: 848, 1295, 1999; 4: 


silver, 1: 1174 
Dibenzanthracene, 
effects on metabolism, 2: 397 
metabolism of, 1: 1216, , 1353 


effects on blood coagulation, 4: 6064 
metabolism of, 4: 5622, 6304 

radiation sickness therapy using, 4: 4752 
synthesis of labeled, 4: 4254, 5885 
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Dielectric constants 

measurement of, 2: 1374 
Dielectrics 

electron emission from, 3: 1730 
radiation effects on, 3: 1147 
Diethanolamine 

metabolism of, 4: 1358 


Diethylamine, 2,2-dichloro-N-methyl-, 3: 1322 


(See subhead diffraction under specific particulate and wave radiations 
such as Neutrons; X-radiation; etc.) 

Diffusion of radiation 
(See subhead diffusion and scattering under specific particulate or wave 
radiation. ) 

Diffusion phenomena 
(See also subheads gaseous diffusion and thermal diffusion under Isotopes, 
separation methods. ) 


solids, 2: 1300 
1: 450; 4: 816 

Digitoxin 

synthesis of labeled, 2: 75 
Dilatometers 

for metallurgical research, 1: 1849 
Dilution apparatus 
construction and operation, 4: 5257 
Dimethylamine, perfluoro- 
preparation, 4: 6571 


preparation, 4: 6571 
Dineutrons 
detection and measurement, 4: 4369 


from uranium fission, 4: 4369 


Diphenhydramine 
metabolism of, 4: 585 
Diphtheria carriers 
radiation treatment of, 3: 1188; 4: 2580 
Disintegration, nuclear 
(See subhead nuclear properties under specific elements and isotopes.) 
(See subhead nuclear reactions under specific particulate and wave 
radiations.) 
Dispensing nozzles 
construction and operation, 4: 1427, 1429 
Dissociation constants 
periodic acids, 3: 283 
Distillation apparatus 
construction and operation, 4: 4409 
Dithizone 
analytical reagent for Zn, 1: 913 
Diuretics 


4: 3676 


metabolism of, 4: 4522 

metabolism and toxicology studies, 1: 42, 367, 372, 391, 420, 573, 607, 
608, 612, 708, 750, 907, 1212, 1533, don 2: 47, 342, 410, 898, 1018, 
1019, 1020, 1178, 1512, 1860, 2048; 3: 605, 620, 1083, 1179, 1797, 1798, 
2044, 2063, 2067, 2072, 2073; 4: 16, 362, 594, 608, 638, 968, 977, 1656, 
1670, 1916, 2236, 2244, 2246, 2590, 2597, 2985, 3355, 3363, 3374, 3391, 
3392, 3400, 3628, 3639, 3641, 3891, 4191, 4192, 4206, 4460, 4507, 4515, 
4531, 4552, 4726, 4792, 5171, 6318, 6319 

radiation effects on, 1: 1314, 1473; 2: 23, 1434, 1509, 1891; 3: 209, 
916, 1036, 1635, 1816, 2080; 4: 394, "991, 1839, 2540, 3581, 4140, 4151, 
4426, 6255 


radiation sickness therapy using, 
(See Insects.) 


Drugs 
radiation effects on, 
Ducks 
metabolism and toxicology studies, 
979, 4548, 4549 
Dust hazards 
(See also Health physics, and subhead metabolism and toxicology under 
specific elements such as Beryllium. ) 


3: 519 


1: 363, 1057; 3: 594, 595; 4: 597, 


Differential equations 
solving of, 3: 752 
Diffraction of radiation 
gases, 2: 249; 4: 818 ; 
Diabetes 
cobalt metabolism in, 4: 6535 
mode of action, J 
Diaphragms Dosimeters 
construction and operation, 2: 556; 3: 2292; 4: 39, 6461 
Dramamine 
Diborane 
synthesis, 2: 1763 
Dicumarny! derivatives 
metabolism of, 4: 6304 
Dicumarol 
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Dust hazards 

beryllium, 4: 361 

beryllium compounds, 1: 266, 268, 420, 421, 1536, 1537, 1538, 1539, 1540, 
1541; 2: 45, 46, 48, 750, 1371, 1513, 1793, 2113; 3: 219, 908; 4: 2582, 
3880, 4509, 6332 

boron compounds, 4: 1929 

fluorine — 1: 753; 2: 487, 711 

graphite, 1: 267 

lead doe 3: 279, 280 

plutonium compounds, 1: 682 

polonium compounds, 3: 536 

radium compounds, 1: “610 

radon, 3: 543 


sodium compounds, 2: 46 

uranium compounds, 1: 41, 398, 611, 612, 682, 767, 1964; 2: 409, 898; 

4: 1352, 1917, 1918, 1919, 1920, 1921, 1922, 1926, 2119, Sasi 6696 
Dust particles 

Aerosols.) 


collection of, 4: 3428, 4875, 4876, 6696 


detection and measurement, 2: 1574; 4: 3763, 5834 
Dyes 
radiation effects on, 4: 5663 
Dysprosium 
absorption of radiation by, 3: 986 
analysis, 2: 2041 
nuclear properties, 1751 
nuclear reactions, 4: 2777 
radiation absorption 4: 750 


separation methods, 4: 3938 
spectra, 1: 1334; 2: ; 649; 4: 5288 


Dysprosium isotopes 


abundance and distribution, 1: 1333; 2: 653, 1721; 4: 2291 


nuclear properties, 1: 1941; 3: 1760 
Dysprosium Dy’”’ 

formation of, 3: 2221 

nuclear properties, 3: 2221 
Dysprosium Dy'** 

formation of, 3: 2221 

isotopic identification, 4: 4389 
nuclear properties, 3: 2221 
radioactive disintegration, 4: 4389 


Dysprosium Dy'® 
isotopic identification, 4: 4103 
radioactive disintegration, 4: 4103 
Dysprosium Dy ‘* 
isotopic identification, 4: 4389 
Ear diseases 
radiation therapy, 2: 
radioisotopes therapy, 
Earth 
(See also Geophysics.) 
age of, 2: 481, 483, 990, 1570, 1790, 1791, 2073; 4: 
2319, 2667, 3047, 3049, 3088, 3095, 3958, 4889, 6165 
effects on cosmic radiation, 4: 3126 
heat sources, 3: 2186; 4: 3958 
magnetic field, 4: 2685 
radioactivity in, 4: 4889 
radiometric age determination, 4: 423, 459 
Eggs and larvae 
(See also Spermatozoa. ) 
calcium, metabolism in, 2: 1730 
metabolism and toxicology studies, 
phosphorus, metabolism in, 2: 338 
radiation effects on, 1: 40, 230, 237, 247, 248, 895, 1384; 2: 27, 704, 
1057, 1756; 3: 3, 198, 505, 509, 512, 514, 1168, 1194, et 1638, 1826, 
1830, 2085, 2087; 4: 17, 33, 393, 1006, 2116, 2120, 2142, 2503, 2512, 
2515, 2516, 3590, 5356, 6260 
response to hormones, 2: 1324 
Elasticity constants 
measurement of, 3: 1282 
Elastomers 
(See Rubber; Elastomers.) 
Electrical circuits 
characteristics of, 4: 3493 
Electrical conductivity. 
crystals, 2: 1072; 4: 1960, 3023, 3154 
4: 1380 


2: 1013; 4: 3326 
3: 557; 4: 62 


1968, 1969, 1970, 


4: 367 


electrolytic solutions, 
theory of, 4: 353 


Electrical resistance 
measurement of, 4: 3129 
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Electrical resistors 

construction and operation, 4: 491, 3992 

materials for, 4: 3027 

radiation effects on, 4: 1489 
Electric current 

measurement of, 2: 1932; 4: 
Electric furnaces 

construction and operation, 4: 2672 
Electric meters 

overload protection circuit, 4: 
Electrochemistry 

(See also subheads electrolytic, polarographic potentiometric under 


Analysis.) 
(See also subhead oxidation and reduction states under specific elements.) 


1172, 4420, 4936, 4992 


1181 


preparation of oxides, 4: 3725 
radioactive materials, 2: 300; 4: 6595 
titanium, 4: 5629 

zirconium, 4: 5629 


Electrode potential 
control of, 4: 5442 

Electrodes 
deposition equations for, 1: 1173 
design and construction, 4: 4292 
hydrogen ions, measurement with, 
radiation effects on, 4: 3011 
titanium, 4: 3749 
uranium and hydrogen, functions of, 2: 1162 

Electrodynamics 
classical, 4: 4703 

Electrolysis furnaces 
construction and operation, 3: 1112 

Electrolytes 
equations of state, 3: 1200 

Electrolytic cells 
auxiliary equipment, 4: 5199 

Electrolytic isotopes separation 
(See Isotopes separation methods.) 

Electromagnetic fields 
(See also Electromagnetic waves; Magnetic fields.) 
effects on radiation detectors, 2: 1191 
energy propagation in, 2: 1116 
interaction with particles, 1: 297, 508, 511, 1468, 1472, 1679, 1682, 1684; 
2: 260, 262, 269, 607, 608, 823, 1653, 2012, 2015, 2018; 3: 1370, 1425, 
1489, 1620, 1764, 1771; 4: 917, 4399, 5512, 6007, 6215 

‘particle motion in, 1: 180, 316, 1158, 1468, 1684, 1691, 1921; 2: 260, 

- 606, 607, 790, 824, 1073, 1115, 1426, 1429, 1501, 1645, 2012, 2018, 2188; 
3: 864, 1303, 1494, 1765, 2342, 2367; 4: 330, 341, 828, 1233, 1295, 1451, 
1455, 2106, 2107, 2820, 2827, 2832, 3166, 3526, 3559, 5080 
properties, 2: 599, 608, 2191; 3: 1980 
quantization of, 1: 653, 1687; 2: 260, 265, 269, 271, 273, 1428, 1429, 
1430; 3: 1768, 1771, 1776, 1777, 2353; 4: 1293, 1606, 2484, 2492, 4715 

Electromagnetic field theory 
(See also Meson field theory.) 

“a also subheading. theory of under Nuclear forces; Radiation. ) 

: 180, 187, 189, 297, 316, 319, 534, 684, 1158, 1463, 1468, 1472 1472, 1678, 
Sah 1682, 1684, 1692, 1693, 1921; 2: 260, 262, 269, 271, 272, 273, 599, 
608, 610, 823,.1116, 1118, 1121, 1260, 1410, 1426, 1428, 1429, 1430, 1653, 
2012, 2015, 2018, 2181, 2188, 2191, 2192; 3: 852, 1298, 1309, 1370, 1491, 
1494, 1495, 1496, 1497, 1619, 1768, 1775, 1776, 1777, 2029, 2342, 2349, 
2353, 2356, 2358, 2360, 2367; 4: 338, 341, 347, 1272, 1273, 1274, 1281, 
1291, 1293, 1451, 1597, 1598, 1605, 1606, 1612, 1833, 2101, 2103, 2477, 
2832, 3231, 3238, 3242, 3556, 3557, 3832, 3833, 3834, 4115, 4398, 4399, 
4703, 4710, 4715, 4719, 5078, 5082, 5340 

Electromagnetic isotopes separation 
(See Isotopes separation methods.) 

Electromagnetic waves 

in particle 

propagation, 1: 1693; 

properties, 3: 1018, 

transient phenomena, 2: 1410 

Electrometers 

construction and operation, 

Electrometer tubes 
(See also Dark trace, Electronmultiplier, Photomultiplier, and K-ray 
tubes.) 

construction and operation, 1: 92, 93, 94, 503, 974, 1276, 1878; 2: 186; 
3: 751, 1386, 1574; 4: 2022, 4962 

Electron beams 

focusing devices, 4: 223, 264 

Electron diffraction cameras 
(See Cameras.) 


2: 1186 


: 532, 1686; 2: 238 
599, 1116, 2135 


4: 1045, 3487 
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Electron guns 
construction and operation, 
Electronic equipment 
convection cooling of, 3: 1930 
performance rating, 4: 6649 
Electronics 
(See such headings as Dark trace, Electronmultiplier, Photomultiplier, 
Vacuum, and X-ray tubes; Radiation detection instruments.) 
Electron microscopes 
(See also Ion microscopes; Proton microscopes. ) 
auxiliaries, 3: 749, 981, 1127, 1929; 4: 3079 
construction and operation, 4: 554, 3445 
radiation from, 3: 1515 
uses and techniques, 1: 101, 482, 951, 1122, 1413, 1416, 1436, 1830, 1834; 
2: 120, 141, 142, 145, 916, 1211, 1796, 2120, 2121; 3: 133, 380, 753, 984, 
1702, 1740, 2230; 4: 173, 6034 
Electron multipliers 
construction and operation, 4: 2393 
cosmic radiation detection with, 4: 1163 
Electronmultiplier tubes 
(See also Dark trace, Electrometer, Photomultiplier, Vacuum, and X-ray 
tubes. ) 
construction and operation, 
5816 
radiation detection using, 
3761 
spectra determinations with, 2: 871 
X-ray measurements with, 2: 461 
Electrons 
(See also Beta particles; Nuclear particles; Positrons; Radiation.) 
absorption, 1: 1003, 2: 588, 894; 3: 1600; 4: 826, 846, 4091, 4093, 
6626, 6680 
action in electromagnetic fields, 1: 1158, 1468, 1684, 1691, 1921; 2: 260, 
606, 607, 824, 1073, 1115, 1426, 1501, 2012, 2188; 3: 165, 1425, 1494, 
1496, 1765, 2357, 2367; 4: 1233, 1295, 1451, 1455, 2107, 2820, 2827, 
3559, 4399, 5080, 6215, 6400, 6454 
action in electrostatic fields, 4: 6647, 6733 
action in magnetic fields, 1: 1137; 2: 828; 4: 223, 2792, 2820, 3159, 
3198, 4374, 5760, 6653, 6733 
annihilation, 3: 863, 2195, 2333, 2365, 2366; 4: 3518, 3544 
beam phenomena, 4: 6630 
biological effects, 1: 733, 743, 894; 4: 393, 2509, 4132, 4135, 4423, 4428, 
4429, 4431, 4732, 5311 
capture by ions, 2: 586; 4: 4831 
capture by nuclei, 1: 155; 2: 1438, 1811, 1826; 4: 3217, 4697, 5070 
chemical effects, 1: 198, 697; 4: 108, 4577 
deflection, 4: 2708 
density in solar space, 3: 1117 
detection and measurement, 1: 662, 665, 993, 1302; 3: 
1499, 2036, 2076, 4091, 4653, 5231, 5734, 6400, 6416 
diffraction, 1: 313, 448, 617, 915, 1261, 1556, 1813; 2: 464, 466; 4: 554, 
576, 2076, 6680 
diffusion and scattering, 1: 595, 626, 1235, 1524, 1667, 1668, 1943; 2: 
5, 380, 1115, 1501, 1750; 3: 713, 970, 989, 1222, 1454, 1614, 1740, 2351; 
4: 314, 334, 348, 563, 569, 843, 1284, 1289, 1295, 1303, 1560, 1819, 1821, 
2071, 2076, 2430, 2800, 2801, 2022, 3536, 3822, 4335, 4377, 5519, 5763, 
6606, 6219, 6220, 6240, 6454 
effects on physical structures, 3: 1702 
energy levels in atoms, 1: 165, 314, 527, 530, 825, 1028, 1570, 1571; 2: 
1260; 4: 2486, 2842 
focusing of, 3: 379; 4: 6647, 6653 
from bismuth isotopes, 4: 891 
from boron, 2: 253 
from boron oxide, 3: 1730 
from bromine isotopes, 4: 835 
from cesium isotopes, 4: 2036 
from copper, 3: 1458 
from dielectrics, 3: 1730 
from germanium, 2: 253, 932 
‘ from glass, 4: 1506 
from graphite, 2: 794 
from heavy elements, 4: 835 
from holmium isotopes, 4: 5056 
from internal conversion, 3: 2019 


3: 2278; 4: 3132, 6418 


1: 1652; 4: 493, 1778, 3161, 3761, 3777, 


1; 775, 815, 1651; 2: 541, 1103; 4: 1490, 


1290, 1432; 4: 


from iodine isotopes, 4: 835 
from lead, 3: 1458 
from lead isotopes, 891 


4: 

frem meson decay, 2: 106, 108, 114, 1361, 2097, 2099, 2104, 2107; 
729, 1226; 4: 202, 713, 1164, 2368, 3109, 6152 

from metal foils, 4: 3615 

from metals, 2: 1627; 3: 970, 2008; 4: 1506, 4385 

from nickel, 


je 
= 


2: 787 
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Electrons 


from oxide cathodes, 4: 1450, 1455 

from particle accelerators, 3: 1424, 1976; 4: 512, 1235, 1811, 6678 

from phosphorus isotopes, 4: 891 

from platinum, 3: 1458; 4: 1453 

from potassium chloride, 3: 1730 

from protactinium isotopes, 4: 891 

from rhodium isotopes, 4: 5777 

from selenium, 4: 6232 

from silver, 3: 1458 

from silver isotopes, 4: 835 

from sodium isotopes, 4: 3825 

from sulfur isotopes, 4: 891 

from tantalum isotopes, 4: 850, 6464 

from tellurium, 2: 253 

from thick targets, 4: 3489 

from thoria, 2: 255 

from thorium isotopes, 4: 891 

from tin, 3: 1458 

from tungsten, 2: 255 

from tungsten isotopes, 4: 850 

in cosmic radiation, 1: 78, 440, 1799; 2: 96, 100, 1189, 1205, 1353, 1355, 
1359, 1365, 1366, 1553, 1558, 1559, 1567, 1768, 1769, 1780, 1782, 1908, 
2098; 3: 734, 737, 974, 1119, 1565, 1688, 2195, 4: 711, 1459, 1461, 
1473, 1719, 1997, 2005, 2346, 2349, 3112, 4923, 5428, 5429, 5436, 5929, 
6146, 6147, 6160 

interaction with nuclei, 4: 2761 

interaction with particles, 1: 1468, 1680, 1919; 2: 821, 1114; 3: 1258, 
1493, 2031; 4: 327, 332, 336, 340, 914, 2490, 3837, 4120, 4714, 4716, 

. 5520, 6006, 6007 
ionization produced by, 
3529, 3706 

magnetic shielding by, 4: 5547 

nuclear properties, 4: 2430 

nuclear reactions, 3: 1240; 4: 207, 278, 797, 886, 3475, 3806, 4390 

pair production, 3: 1458, 1480, 1758, 2195, 2333, 2365, 2366; 4: 321, 
557, 560, 809, 861, 879, 886, 895, 914, 1318, 1828, 2075, 2094, 2097, 2340, 
2430, 2475, 2478, 2761, 2797, 2803, 2807, 3217, 3518, 3544, 3835, 4121, 
4122, 4400, 4722, 5049, 5050, 5052 

properties, 1: 184, 528, 529, 1560, 1676, 1686, 2: 156, 601, 788, 791, 
967, 1073, 1630, 1653, 3: 810, 816, 834, 853, 867, 869, 1613, 1617, 1769, 
1985, 1994, 2030; 4: 323, 324, 328, 348, 1834, 2104, 2108, 2476, 2478, 
2497, 2498, 3832, 3834, 4119, 5520 

radiation diffraction by, 4: 2687 

radiation effects, 4: 4427 

radiation from, 3: 1019, 1303; 4: 6215, 6629 

radiation scattering by, 4: 2073, 3538, 4718 

radioautographic uses, 4: 6034 

radiographic uses, 1: 


1: 1176, 1450, 1912; 2: 2164; 4: 1065, 1191, 


1490 
range-energy relation, 4: 839, 5047, 6626 
ranges in materials, 4: 1304 *- 
sources, 1: 312, 1129, 1405, 1432; 2: 505, 918; 4: 3132 
spin moment and polarization, 1: 316, 534, 681, 800, 802, 1346, 1681, 
1682, 1683, 1921; 3: 471, 812, 1765, 1772, 2368; 4: 2051, 2429, 2436, 
2496, 3189, 3835, 4044, 4703 
therapeutic uses, 4: 1882 
wave equations for, 1: 185, 321, 527, 832, 1158, 1463, 1467, 1468, 1580, 
1682, 1684, 1919; 2: 5, 238, 259, 273, 274, 601, 602, 603, 606, 607, 824, 
827, 831, 979, 1114, 1270, 1426, 1431, 1834, 2018, 2184; 3: 477, 1222, 
1482, 1484, 1492, 1493, 1499, 1617, 1622, 1766, 1780, 1783, 2369; 4: 
324, 332, 334, 339, 345, 348, 354, 560, 562, 568, 574, 914, 921, 1279, 1288, 
1834, 2097, 2108, 2820, 2842, 3837, 4392, 4704, 4705, 4716, 4722, 4723, 
5077, 6007 
Electron tubes 
(See Electronmultiplier, Photomultiplier, Vacuum, and X-ray tubes.) 
construction and operation, 3: 377, 382, 747, 796, 983, 1008, 1974, 2216; 
4: 217, 225, 1450, 2713, 4657 
Electroscopes 
construction and operation, 
3: 445, 837; 4: 548, 1771 
Electrostatic analyzers 
auxiliaries, 3: 2214 
construction and operation, 
Electrostatic generators 
(See also Linear and Van de Graaff accelerators.) 
auxiliaries, 1: 90,1750; 3: 409, 806, 1247 
construction and operation, 1: 88, 271, 819, 1535, 1644, 1899, 1915; 2: 
1240, 2157; 3: 808, 1146; 4: 5478, 5919, 5936 
radiations from, 2: 2154 
Electrostatic precipitators 
construction and operation, 


1; 503, 942, 1147, 1880, 1931; 2: 1643, 1816; 


4: 264 


1: 990; 4: 5468 
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Elements 
(See also individual elements.) 
abundance and distribution, 2: 1978; 3: 285; 4: 277, 736, 738, 1158, 
4306, 5972, 6444 
abundance in solar atmosphere, 4: 3107 
atomic structure, 3: 1148 
atomic weights, 3: 418; 
availability and sources, 
fission of, 4: 277 
formation and origin, 2: 499, 500, 1982, 1986; 3: 1682; 4: 277, 2821, 
4303, 4304, 4306 
neutron cross section, 3: 769, 1261, 2242; 4: 749, 5493 
physical properties, 2: 594; 4: 4223, 4825 
radiation scattering by, 4: 5315 
separation methods, 3: 950; 4: 98 
spin and moment, 3: 783 
stability of, 4: 6685 
thermodynamic properties, 4: 4223 
transmutation by plants, 3: 2039 
x-ray absorption coefficients, 4: 840 
Elements, actinide 
(See Actinides.) 
(See also specific actinide elements.) 
Elements, heavy 
analysis, 4: 3003 
atomic weights, 3: 781 
chemical properties, 3: 959 
fission properties, 4: 5982 
neutron cross section, 2: 2143 
nuclear properties, 2: 620, 1133, 1273, 2197, 2206; 3: 1128, 1269; 4: 
5005, 5772 
production, 1: 1032 
Elements, light 
nuclear reactions, 4: 4080 


4824 


4: 
3: 91 


Elements, transuranic 
(See also specific transuranic elements such as Plutonium, etc.) 
atomic structure, 4: 3954 
chemical properties, 1: 1357; 3: 289; 4: 1039, 1110, 3954, 4261 
general and historical, 4: 4591 
nuclear properties, 2: 774, 1093, 1214 
periodic classification, 4: 5187 
physical properties, 4: 1110 
production, 4: 693 
properties, 3: 1209; 4: 693, 1987 


Eleutherol 

molecular structure, 4: 5260 
Emanation 

(See Radon.) 
Embryos and fetuses 

circulation, 4: 5171 

iron sources for, 4: 4104 

metabolism and toxicology studies, 4: 365, 366, 368, 1363, 4811 
radiation effects on, 4: 2136, 5348 
Enamel 

penetration by urea, 4: 5161 
Encephalography 

use of radioactive tracers in, 4: 3379 
Endocrine glands 

(See specific endocrine glands.) 
Entomology 

use of radioisotopes in, 4: 2984 


Enzymes 
(See also Lipids; Proteins.) 
carboxypeptidase, 3: 516, 596 
cathepsins, 4: 3842 
cholinesterase, 4: 5 
formic dehydrogenase, 4: 6543 
hyaluronidase, 2: 280, 1835; 3: 909, 1636, 2072; 3: 5662 
invertase, 4: 5084 
lysozyme, 2: 23; 4: 5083 
phosphatase, 1: 863; 3: 20,515; 4: 632, 6019 
phos phoglucomutase, 3: 2060; 4: 610, 627 
phosphoglyceraldehyde dehydrogenase, 3: 957 
phosphoglyceric mutase, 3: 2060 
Phosphorylase, 1: 1217; 4: 599 
plasmin, 4: 6076 
radiation effects on, 4: 5109 
ribonuclease, 4: 409 
thrombin, 2: 710 
thrombokinase, 2: 710 
transaminase, 4: 6274 


Enzymes 

trypsin, 4: 6076 
urease, 3: 957 
uridine nucleosidase, nonphosphorylytic, 4: 5630 
Enzyme systems 
metal ions in, 4: 6499 
radiation effects on, 4: 995, 4743 
uranium effects on, 4: 360 


Epicondylitis 

radiation therapy, 4: 2923 
Epilation 

produced by radiation, 4: 3857 
Epinephrine 


effect on adrenal glands, 3: 617 
metabolism of, 4: 3384 
Equations of state 
(See Thermodynamics and subhead equations of state under Gases.) 
Equilibrium, ionic 
4: 99 
Equipotential tray 
construction and operation, 4: 1809 
Erbium 
analysis, 1: 1939; 2: 2041 
neutron cross section, 2: 166 
nuclear properties, 2: 2141 
nuclear reactions, 4: 2777 
radioactive disintegration, 4: 5328 
separation methods, 4: 3938 
Spectra, 1: 563, 1334; 2: 649 
Erbium isotopes 
abundance and distribution, 3: 1935; 4: 2291 
formation of, 3: 1964 
isotopic identification, 4: 5328 
nuclear properties, 3: 1964 
radioactive disintegration, 4: 5231; 5537 
Erbium compounds 
erbium chloride, 2: 654 
erbium ferrocyanide, 1: 1939 
erbium sulfate, 3: 2151 
Ergosterol 
(See Vitamin D.) 
Erythema 
radiation therapy, 4: 3330 
Erythrocytes 
(See Blood cells.) 
Escherichia 
(See Bacteria.) 
Esophageal diseases 
radiation therapy, 4: 2164, 2551, 4498 
Esophagus 
radiation effects on, 4: 2884 
Esters 
chemical properties, 4: 5177 
Esters, trifluoroacetyl 
properties, 4: 6100 
Estrogens 
(See also Hormones.) 
effects on bone growth, 1: 574, 575 
effects on irradiated ovaries, 2: 1056, 2211 
effects on thyroid metabolism, 1: 1739 
metabolism of, 3: 2069; 4: 593, 954, 5610 
radiation sickness therapy using, 3: 1812, 1821 
synthesis of labeled, 1: 925; 4: 1078 
Estrone 
metabolism of, 4: 5377 
Estrone, dibromo- 
metabolism of, 4: 3400; 4: 4800 
Estrous cycle 
effects of radiation on, 3: 203 
Ethane 
neutron cross section, 3: 1391 
physical properties, 4: 5941 
Separation methods, 4: 5449 
Ethane, bromo- 
radiation effects on, 3: 1937; 4: 3503 
synthesis of labeled, 4: 4850 
Ethane, 1 -bromo-2-fluoro- 
metabolism and toxicology, 4: 3358 
Ethane, 1-chloro-1,1-difluoro- 
metabolism and toxicology, 4: 6044 
Ethane, 1-chloro-2-fluoro- 
metabolism and toxicology, 4: 3358 
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Ethane, deutero- 

mass spectra, 1: 1211 
Ethane, dibromo- 

radiation effects on, 4: 3503 
Ethane, 1,2-dibromo- 

chemical properties, 4: 6707 
Ethane, 1,1 -difluoro- 


Ethane, 1,1-difluoro-1,2-dibromo- 
metabolism and toxicology, 4: 6044 
Ethane, iodo- 
isotopes exchange in, 4: 4321 
radiation detection using, 4: 1519 
radiation effects on, 3: 1540; 4: 3012 
synthesis of labeled, 4: 4251 
Ethane, pentachloro- 
fluorination of, 2: 129, 130 
Ethane, tetrachloro- 
fluorination of, 2: 128, 129, 130 
Ethane, trifluoro- 
moment of inertia, 1: 1590 
spectra, 2: 131 
Ethane, 1,1,1-trifluoro-nitro- 
synthesis of, 4: 5868 
Ethane, trifluoro-trichloro- 
nuclear properties, 4: 2762 


metabolism of, 4: 1358, 4527 

Ether 

radiation detection uses, 4: 4020 
separation methods, 4: 5398 
Ethionine 

metabolism of, 4: 2258, 4201, 5596 
Ethyl acetate 

neutron retardation by, 1: 291 
solubility of uranyl nitrate in, 4: 4869 116, 1858 
neutron retardation by, 1: 291 
synthesis of labeled, 4: 4253 
Ethyl, acetate trifluoro- 

synthesis of, 4: 5867 
Ethyl alcohol 

adsorption on oxides, 1: 1906 
chemical properties, 4: 1411 
metabolism of, 4: 965, 5620 

neutron retardation by, 1: 291 
radiation detection uses, 4: 1252, 1263, 1506, 4025, 4345 
radiation effects on, 3: 815 

spectra, 4: 3712 

synthesis of labeled, 1: 923; 4: 3712 
uses in radiation detectors, 3: 1994 


Ethyl benzoate 

chemical properties, 4: 120 
Ethyl bromide 

chemical properties, 4: 2718 

radiation effects on, 1: 116, 1858 

synthesis of labeled, 1: 923 
Ethyl chloride 

chemical properties, 4: 5175 
Ethylene 


chemical properties, 3: 949; 4: 4850, 5655 
ionization of, 4: 2794 
neutron cross section, 3: 1391 
Ethylene bromide - 
(See Ethane, 1,2-dibromo-.) 
Ethylene, chlorotrifluoro- 
chemical properties, 4: 432 
fractionation of, 4: 1686 
physical properties, 1: 1592; 4: 1089, 1686, 6097 
polymerization of, 3: 656, 658, 659, 660 
thermodynamic properties, 4: 3927 
Ethylene, 1,1 -difluoro- 
metabolism and toxicology, 4: 6044 
Ethylene, fluoro- 
metabolism and toxicology, 4: 6044 
Ethylene, 1,1-dichloro,2 ,2-trifluoromethy]- 
reactions of, 4: 5871 
Ethylene, tetrafluoro- 
polymerization of, 4: 6574 


Ethylene, trichloro- 
chemical properties, 4: 2282 
fluorination of, 4: 5864 


Ethylenediaminetetraacetic acid 
reagent for rare earth separation, 4: 6585 
Ethyl ether 


chemical properties, 3: 1889 
effect on phosphorus metabolism, 2: 1296 
extraction processes using, 4: 1111 
neutron retardation by, 1: 291 
Solubility of nitric acid in, 4: 2294 
solubility of uranyl nitrate in, 2: 1741 
solvent extraction uses, 4: 4866 
uranyl nitrate extraction by, 4: 6716 
Ethyl iodide 
synthesis of labeled, 1: 623 
Europium 
analysis, 1: 358; 2: 1703, 1706, 1707, 1708, 2041, 2223 
chemical properties, 4: 4579 
metabolism and toxicology, 2: 2081 
nuclear properties, 1: 543, 1043, 2: 1438, 3: 149, 4: 6198 
nuclear reactions, 4: 2769, 2777, 5055 
radiation absorption by, 4: 750 
separation methods, 1: 852; 4: 5201, 5204 
spectra, 1: 563, 1334, 1711, 1938; 2: 649; 3: 1542; 4: 5288 
Europium isotopes 
abundance and distribution, 1: 1498 
isotopic identification, 4: 1215 
neutron cross section, 3: 149 
nuclear properties, 1: 854 
radioactive disintegration, 4: 3212 
tracer applications, 4: 5201 
Europium 
isotopic identification, 4: 6223 
radioactive disintegration, 4: 6223 
Europium Eu'*® 
isotopic identification, 4: 2777, 6223 
radioactive disintegration, 4: 6223 
Europium Eu'* 
nuclear properties, 1: 1701 
radioactive disintegration, 4: 2814, 6381 
Europium Eu'*? 
isotopic identification, 4: 1546 
nuclear properties, 2: 1972 
Europium Eu'** 
isotopic identification, 4: 1546 
nuclear properties, 1: 543, 1701; 3: 1032 
radioactive disintegration, 4: 2814, 6381 
radiographic uses, 3: 1673 
tracer applications, 2: 2081; 4: 5204 
Europium Eu'** ‘ii 
nuclear properties, 1: 852; 2: 647 
radioactive disintegration, 4: 904 
radiographic uses, 3: 1673 
Europium Eu'*? 
isotopic identification, 4: 6223 
radioactive disintegration, 4: 6223 
Europium 
isotopic identification, 4: 2777 
Europium compounds 
europium acetylacetonate, 1: 1716 
europium chloride, 1: 1711 
europium perchlorate, 1: 1938 
europium sulfide, 4: 2292 
Evaporation theory 
4: 5754 
Exclusion principle 
1: 318 
Exposure meters 
construction and operation, 1: 1121; 3: 231; 4: 1124, 2019 
Eye diseases 
radiation and therapy, 2: 853, 1147, 1442, 1696, 2033; 3: 251, 576, 586, 
590, 922, 927, 929, 1058, 1649, 1853; 4: 1030, 1346, 1350, 2563, 2889, 
3303, 3304, 3332, 3341, 3625, 3863, 4158, 4167, 4179, 4469, 4502 
radioisotopes therapy, 3: 47, 48 
Eyes 
metabolism and toxicology studies, 3: 274, 619, 1805 
radiation effects on, 1: 405, 407, 414, 1247; 2: 33; 4: 981, 987, 1335, 
2503, 2533, 3302, 3304, 3316, 3598, 4128, 4429 
radioautographic studies of, 4: 2545 
sodium metabolism in, 4: 2622 


metabolism and toxicology, 4: 6044 
Ethanol 
(See Ethy! alcohol.) 
Ethanol, fluoro- 
metabolism and toxicology, 4: 3358 
Ethanolamine 
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Fats 
(See also Lipids.) 
metabolism of, 4: 929, 3396 
Fatty acid esters 
metabolism of, 4: 6249 
Fatty acids 
analysis, 3: 633 
effect on radiosensitivity, 4: _". 
metabolism of, 1: 389, 2 878; 3: 941, 1084; 4: 598, 601, 602, 625, 
637, 953, 2219, 3272, 3377, 3394, she. 4520, 4811, oo 
synthesis of labeled, 4: 6538, 6545, 6547 
uranium poisoning effects on, 2: 406 
Fermentation processes 
1: 394; 2: 883, 1155; 
Ferritin 
properties, 4: 3575 
Ferron 
1: 914 
Ferrous solutions 
radiation effects on, 4: 1696 
Fertility 
radiation effects on, 2: 1058 
Fertilizer dispensers 
construction and operation, 
Fetuses 
(See Embryos and Fetuses.) 
Fibrinogen 
radiation effects on, 4: 6500 
Field theory 
(See Electromagnetic field theory; Meson field theory.) 
Film detectors 
(See Photographic emulsion detectors.) 
Filter paper 
aerosol collection by, 1: 990; 4: 3428, 5215 
Filter paper analyzers 
construction and operation, 3: 426 
Filters 
electrical, 4: 6490 
Filtration apparatus 
construction and operation, 2: 139, 1329; 3: 1669; 4: 3428, 4875, 
4876, 5834, 6342, 6515 
, Fire protection 
3: 1035 
Fischer-Tropsch synthesis 
2: 674; 4: 5652 
Fischer -Weigert synthesis 
1: 159 
Fish 
metabolism and toxicology studies, 1: 1056; 2: 335; 3: 604, 1804 
radiation effects on, 1: 230, 1087; 2: 27, 1888 
Fission 
(See subhead fission under specific fissionable elements such as 
Uranium.) 
(See subhead nuclear reactions under Neutrons.) 
theory of, 4: 791, 6449, 6665 
Fission processes 
detection and measurement, 4: 788 
Fission products 
(See also Spallation products.) 
alkali metals, 1: 114; 2: 1537, 1538, 1539, 1659, 1678; 3: 176 
alkaline earths, 2: 1528, 1529, 1530, 1541, 1660 
analysis, 1: 54, 203, 277, 430, 619; 2: 168; 3: 636 
antimony isotopes, 2: 1532, 1683 
bibliographies, 4: 3552 
cadmium isotopes, 2: 1531, 1682 
charge of, 4: 6399 
decay rates, 1: 194,671; 3: 403, 1604; 4: 3552 
detection and measurement, “8: 438, 1737, 1998; 4: 297, 3264, 4075, 
5051, 6399 
diffusion and scattering, 2: 176; 3: 784, 1707 
energies and yields, 2: 1879, 1880, 1881; 3: 985, 1129, 1137, 1252, 
1604, 1707, 1726, 2245 
europium isotopes, 4: 1215 
from bismuth, 2: 1613; 3: 1726 
from lead, 3: 1726 
from plutonium, 1: 1359; 2: 1739; 3: 1707 
from thorium, 169, 1009; 2: 782; 4: 4074, 5026 
from uranium, 114, 115, 117, 203, 670, 692, 1293, 1357; 2: 1739, 
1866; 3: 1097, 1248, 1275, 1604, 1953, 2245; 4: 805, 1215, “4074, 4075, 
4076, 5068, 6204, 6399 
gadolinium isotopes, 4: 1215 
halogens, 1: 692; 2: 1000, 1521, 1535, 1670, 1671, 1677 


3: 69, 72, 73; 4: 2863, 3642 


4: 5141 


A: 
1: 


Fission products 
metabolism and toxicology, 3: 216, 1178 
military uses, 3: 192, 1789 j 
molybdenum isotopes, 3: 760 
neodymium isotopes, 4: 1215 
neutron cross section, 3: 761 
niobium isotopes, 2: 1129 
nuclear power sources, 3: 194 
nuclear properties, 3: 172, 874 
palladium metals, 2 1679, 1681 
platinum metals, 1: 670; 2: 1305 
promethium 4: 1215 
radioactive disintegration, 4: 4074 
range-energy relations, 1217, 3811 
range in gases, 1: 1632; 3: 2247 
range in materials, 4: * 
rare earths, 1: 203; 2: 1129, 1130, 1665, 1666, 1674, 1706, 1707, 1708, 
1709, 1710, 1711, 1713, , 1714, 1715, 2220; 3: 1097, 1248 
rare gases, 1: 114,115,117; 2: 1989 
samarium isotopes, 4: 1215 
selenium isotopes, 2: 1520 
separation methods, 1: 976; 2: 2092; 3: 289, 1089 
tellurium isotopes, 2: 1520 
therapeutic uses, 1: “473, 1278; 3: 1521 
tracer applications, 1: 1278 
xenon isotopes, 3: 1936 
yield distribution, 4: 1215, 3516, 3681 
zirconium isotopes, 2: 1129 
Flame propagation 
4: 2336 
Flash burns 
3: 1320 
Flavones 
effect on blood vessels, 3: 1050 
radiation sickness therapy using, 2: 1434 
Floor waxes 
wearing tests with tracers, 
Flour 
absorption studies, 1: 579, 862 
Flowmeters 
construction and operation, 3: 375, 811, 1384; 4: 2374, 6481 
Flue gases 
4: 3784 
Fluid flow 
in flat, rectangular channels, 4: 448 
in piping systems, 3: 1672; 4: 4597 
regulators, 4: 6478 
theory of, 4: 4281, 6604, 6605, 6734 
Fluorene 
radiation detection uses, 1: 1646; 2: 975 
uses in syntheses, 1: 760 
Fluorene, 2 -acetylamino- 
synthesis of labeled, 2: 2094 
Fluorescein 
radioulcer location with, 4: 25 
Fluorescein, diiodo- 
brain tumor location with, 
6306 
metabolism of, 4: 5621 
Fluorescein, sodium diiodo- 
1: 870 
Fluoride ion 
analysis, 4: 6330, 6331 
Fluorine 
absorption of, 4: 228 
analysis, 1: 753, 754, 1255, 1784; 2: 61, 62, 65, 70; 3: 80; 4: 134, 
1937, 3008, 3010, 4569, 5190, 5654, 6569 
chemical properties, 2: 84, 127, 132, 2110; 4: 138, 1690, 2642, 3405, 
5391, 6338, 6570, 6572, 6573 
handling and transportation, 4: 1090, 1094, 1100, 3728 
metabolism and toxicology, 1: 715, 1390, 1769; 2: 411, 487, 711; 3: 
210; 4: 1100, 1657, 1658, 1932, 1936, 1937, 1938, 2207, 2849, 2955, 
2956, 3344, 3346, 3354, 3358, 4801, 5089 
neutron cross section, 1: 1631; 2: 1393; 4: 6742 
nuclear properties, 1: 329, 402, 838; 2: si, 1971; 3: 1140, 2274; 
4: 1526, 1804, 6201 
nuclear reactions, 4: 2772, 5752 
production, 1: 1256, 1257, 1407; 2: 769, 1744; 3: 1344; 4: 1095, 
1096, 1097, 1389, 1690, 2284, 2642 
radiation detection uses, 4: 4989 
radiation scattering by, 4: 1520 
radiation stopping by, 2: 1171 


4: 1965 


1: 376, 870, 1738; 2: 876,877; 4: 1362, 


1099 4 


1100 NUCLEAR SCIENCE ABSTRACTS 


Fluorine 

separation methods, 2: 61 - 
spectra, 1: 1725, 1953, 1954; 4: 1954 
waste disposal of, 1: 1258; 4: 5794 
wave equations for, 4: 1526 

welding uses, 4: 1146 


Fluorine 

formation of, 2: 568 

Fluorine 

formation of, 1: 498; 2: 1968 
isotopic identification, 4: 1541, 1547 


nuclear properties, 1: 836, 1186, 1932; 3: 493 

Fluorine F'* 

neutron cross section, 3: 1136; 4: 4366 

nuclear properties, 1: 295; 2: 13, 845, 1093, 1399, 1918; 3: 794, 1276, 
1403, 2327, 2328; 2054, 2762, 5480 

nuclear reactions, 792, 874, 1318, 1541, 3525, 4077, 5028, 5032, 5304 
radioactive disintegration, 4: 5536 

Fluorine F*° 

isotopic identification, 4: 5072 

nuclear properties, 4: 3525 

radioactive disintegration, 4: 4077, 5072 

Fluorine F” 
nuclear properties, 

Fluorine compounds 
acetic acid, trifluoro-, 4: 5867 

ammonium fluoride, 4: 6340 

barium fluoborate, 2: 436 

benzaldehyde, fluoro-, oxime, 4: 6099 

boron trifluoride, 4: 6098 

bromine trifluoride, 4: 5870 

carbonyl chlorofluoride, 4: 6337 

cerium oxyfluoride, 4: 6346 

chlorine trifluoride, 2: 1207; 4: 5192, 5193 

cobalt fluoride, 4: 6571 

ethylene, polytetrafluoro-, 4: 6577 

fluorides, 4: 5194 

fluorine-mica, 4: 6613 

fluorine perchlorate, 4: 689 

fluorocarbons, 1: 81, 438, 1110, 1111, 1112, 1265, 1266, 1267, 1390, 
1406, 1407, 1409, 1587, 1589, 1590, 1591, 1592, 1781, 1784, 1817, 1818, 
1819, 1820, 1821; 2: 70, 126, 127, 128, 129, 130, 131, 132, 133, 134, 
471, 473, 474, 475, 476, 477, 478, 479, 480, 747, 748, 749, 1208, 1788, 
1789, 1918, 1919, 1995; 3: 80, 297, 657, 1333, 1345, 1668, 2149; 
4: 129, 431, 432, 689, 1088, 1099, 1658, 1686, 1688, 1689, 1690, 1929, 
1955, 2283, 2285, 2640, 2642, 2643, 2762, 2958, 3249, 3250, 3251, 3253, 
3346, 3358, 3406, 3699, 3700, 3701, 3927, 3928, 3929, 3930, 3931, 4238, 
4239, 4408, 4570, 4571, 4572, 4573, 4829, 5189, 5190, 5191, 5194, 5195, 
5196, 5198, 5391, 5655, 5797, 5866, 5868 

fluorosilanes, 4: 2751 

halocarbons, 1: 81, 939, 1264, 1407, 1408, 1587, 1589; 2: 125, 135, 
472, 2046; 3: 296, 656, 657, 658, 659, 660, 1345, 2149; 4: 432, 1092, 
1093, 3251, 3407, 5864, 5865, 5866, 5871, 6044, 6051 


4: 
4: 


3: 1402 


hexafluoroarsenate, 4: 5870 

hexafl b thates, 4: 5872 

hexafluor bates, 4: 5872 < 
hexafl tannat 4: 5870 


hydrogen fluoride, 1: 1255, 1256, 1257, 1258; 2: 435, 721, 727; 3: 210; 
4: 1096, 1098, 3009, 3405, 3713 

iodine heptafluoride, 4: 5197 

metabolism and toxicology, 4: 6531 

nitronium hexafluoroantimonate, 4: 5870 

nitronium hexafluor hat 4: 5870 


nitronium tetrafluoroaurate, 4: 5870 
nitronium tetrafluoroborate, 4: 5870 
potassium fluoborate, 2: 436 
potassium fluorides, 4: 6340 
propyne, 1,1,1-trifluoro-, 4: 2644 
sodium fluoride, 2: 487 

sodium fluoroacetate, 4: 6531 
sulfur hexafluoride, 4: 6049 

sulfur pentafluoride, 4: 6050 
Fluoroacetates 

determination of fluorine in, 1: 1784 
Fluorocarbons 

(See also subhead fluorocarbons under Fluorine compounds.) 
chemical properties, 4: 129, 689, 1088 
metabolism and toxicology, 4: 1929 
physical properties, 4: 689 
Spectra, 4: 5655 


synthesis of, 4: 431, 1088, 1099, 2640 


Fluoroethanes 
(See specific fluoroethanes listed under Ethane.) 
Fluoroform 
molecular structure, 2: 1918 
Fluorolube oils 
physical properties, 
Fluorometers 
construction and operation, 4: 95 
Fluorophosphoric acid, diethyl ester 
toxicity of, 1: 1390 
Fluorophosphoric acid, diisopropyl ester 
metabolism of, 4: 1662 
synthesis of labeled, 2: 438; 3: 646; 4: 6112 
toxicity of, 1: 1390 
Fluorophosphoric acid, dimethyl ester 
toxicity of, 1: 1390 
Fluorophotometers 
(See also Spectrophotometers.) 
construction and operation, 2: 493; 3: 1350 


Fluoroscopes 
radiation hazards involving, 
Fluorothene 
effects of chemicals on, 
filtration uses, 3: 1669 
properties, 1: 81,1587; 3: 1669 
Fluxmeters 
construction and operation, 1: 1125; 2: 495; 3: 1123; 4: 4421 
Foils 
(See also Metal foil detectors.) 
electrodepositing of, 4: 6731 
scattering of particles by, 4: 5324 
Folic acid 
metabolism inhibition by, 4: 5605 
radiation sickness therapy using, 2: 397, 614, 616, 983, 984, 1656; 
4: 4153 
role in formate metabolism, 4: 4544 
therapeutic uses, 4: 4482 
Follicle -stimulating hormone 
(See Estrogens; Gonadotropins.) 
Folliculin 
(See Estrogens.) 
Food 
radioactive contamination, 


Formaldehyde 

metabolism of, 4: 6063 

synthesis of labeled, 3: 1882; 4: 1402, 1703 
Formates 

metabolism of, 4: 6544 

Formic acid 

chemical properties, 4: 118, 3933_ 
metabolism of, 4: 590, 949, 4544, 6543 
radiation effects on, 1: 697; 4: 3933 
retardation of neutrons by, 1: 291 


3: 1345 


4: 1338 


3: 1668 


1: 1599 


synthesis, 2: 1341 
synthesis of labeled, 4: 1703, 4247 
Francium 


abundance and distribution, 3: 678 
chemical properties, 2: 678; 4: 1039 
Francium isotopes 
nuclear properties, 
Francium 
isotopic identification, 4: 854, 2340 
radioactive disintegration, 4: 854, 881, 2340 


Francium 
abundance and distribution, 
radioactive disintegration, 
Francium Fr! 
nuclear properties, 
Francium Fr?” 
isotopic identification, 4: 5301 
radioactive disintegration, 4: 5301 
Francium 
radioactive disintegration, 
Friction 
tracer studies of, 4: 2314 
Frogs 
membrane permeability of, 4: 5580 
metabolism and toxicology studies, 2: 1858, 2227; 3: 943, 1819; 4: 
1355, 2224, 2602, 3344, 3636, 5157, 5159, 5160, 6059 
radiation effects on, 1: 40, 895; 2: 33,1754; 3: 1168, 1819; 4: 33, 
1622, 1623, 2516, 6023 


3: 2249 


6444 


4: 
4: 6444 


1: 1316 


4: 1586 


Fructose 

metabolism of, 4: 4185 
separation methods, 4: 1699 
synthesis of labeled, 1: 61; 
Fumaric acid 

metabolism of, 3: 1627; 4: 5137 
synthesis of labeled, 4: 2211 


4: 1073, 1699, 5670 


(See also Algae; Molds; Plants.) 


metabolism and toxicology studi Studies, 3: 1083; 4: 2994, 4218, 5586 


radiation effects on, 2: 707; 3: 9, py 4: 1617, 2861, 5105 
Fungus diseases 

radiation therapy, 4: 6507 

Furfural 


neutron diffusion in, 4: ‘5741 
Furnace base plates 
construction and operation, 
Furnaces 
(See also Induction furnaces; Vacusm furnaces.) 
auxiliaries, 4: 1177 
construction and operation, 
control of, 4: 5443 


4: 2012 


3: 2124, 2182; 4: 3027, 5395, 5443, 5656 


Gadolinium 

analysis, 1: 851 

nuclear properties, 1: 1202; 3: 1751 
nuclear reactions, 4: 2769, 2777, 5055 
physical properties, 3: 306 

radiation absorption by, 3: 986; 4: 750 


pot magaan methods, 3: 306; 4: 3711, 5201 
spectra, 1: 1334, 1938; 4: 5288, 6582 
Gadolinium 
abundance and distribution, 
nyclear properties, 1: 854 
tracer applications, 4: 5201 
Gadolinium Gd'*' 
isotopic identification, 
radioactive disintegration, 
Gadolinium Gd'™ 
nuclear properties, 
Gadolinium Gd'** 
isotopic identification, 4: 5055 
nuclear properties, 1: 543 
radioactive disintegration, 
Gadolinium Gd'* 

isotopic identification, 4: 
Gadolinium Gd"*’ 

isotopic identification, 4: 
Gadolinium Gd'** 

isotopic identification, 
nuclear properties, 2: 
radioactive disintegration, 
Gadolinium Ga'* 
nuclear properties, 
Gadolinium compounds 
gadolinium -dibenzoylmethane complex, 
gadolinium oxide, 1: 1202 

gadolinium perchlorate, 1: 1938 
gadolinium sulfide, 4: 133 


1: 958, 1498; 4: 2291 


4: 2777, 5055 
4: 5055 


1: 1202 


4: 3826, 5055, 6381 
1215 

1215 

4: 5055 

2209 

4: 5055 

2: 2209 


4: 6589 


spectra, 4: 6600 
Gallium 
analysis, 1: 1292; 2: 68, 905, 2138; 3: 75; 4: 2634 


atomic structure, 1: 800 . 
chemical properties, 2: 80, 81, 82, 83, 929, 1081, 1544; 
1534, 1869; 4: 1044 
metabolism and toxicology, 3: 217, 218, 1177, 1179, 1180; 4: 1656, 4190 
nuclear properties, 2: 299; 3: 2259; 4: 1795, 6198 
physical properties, 4: 5231, 6134 
production, 1: 1621, 1623 
properties, 4: 1978 
Separation methods, 2: 80, 81 
Gallium isotopes 
abundance and distribution, 3: 2220 
nuclear properties, 4: 3511, 5016 
radioactive disintegration, 4: 6381 
tracer applications, 4: 1944 
Gallium 
radioactive disintegration, 
Gallium Ga® 
nuclear properties, 


3: 640, 1201, 


4: 6180 


2: 1814 
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Gallium Ga®* 
nuclear properties, 
Gallium Ga” 
nuclear properties, 
Gallium Ga” 
biological effects, 3: 546, 1177 : 
nuclear properties, 1: 327, age: 1927; 2: 167 
radioactive disintegration, : 2093 
radioautographic uses, 3: iv, 1180 
radiographic uses, 3: 1179 
tracer applications, 3: 1177, 1180; 4: 1656 
uses in synthesis, 4: 5671 
Gallium Ga” 
nuclear properties, 
Gallium alloys 
analysis, 4: 1979 
phase diagrams, 
physical properties, 
Gallium compounds 
ammonium chlorogallate, 2: 83; 3: 1201 
cesium chlorogallate, 3: 1201, 
gallium bromide, 2: 929; 3: 1869; 4: 6592 
gallium chloride, 2: 80, 83; 3: 217, 640, 1869; 4: 5260, 6592 
gallium citrate, 4: 5671 
gallium dibromooxinate, 3: 1534 
gallium dichlorooxinate, 3: 1534 
gallium fluorides, 3: 1869 
gallium hydride, 2: 678 
gallium hydroxides, 4: 
gallium lactate, 3: 217 
gallium nitrate, 2: 81 
gallium oxide, 2: 82,929; 4: 1044 
gallium oxinate, 2: 1544; 3: 1534 
gallium perchlorate, 2: 929 
lithium chlorogallate, 3: 1201 
potassium chlorogallate, 2: 83; 
sulfogallates, 2: 1081 
Galvanometers 
auxiliaries, 3: 1124 
Gamma Radiation 
(See also Radiation; sradiation. ) 
absorption, 1: 886, 1517; 2: 3, 12, 372, 375, 1166, 1239; 3: 539, 971, 
990, 1453, 1933; 4: 253, ot, 849, 1300, 1317, 1559, 2077, ay 2798, 
2799, 3207, 3208, 3531, 3534, 3823, 4046, 4378, 4993, 5045, 5990, 6626 
biological effects, 1: 17, 18, 234, 242, 247, 248, 409, 537, 740, 1240, 
1241, 1242; 2: 402; 3: 198, 205, 957, 1036, 1827, 2085; 4: 1325, 
1618, 2114, 2142, 2505, 3579, 3582, 3587, 3588, 3842, 3852, 5346, 5353, 
5354, 5562, 5568, 6254, 6502 
chemical effects, 1: 332, 843, 1707; 2: 278; 3: 1095, 1540, 1877, 2135, 
2271; 4: 109, 1696, 2023, 2289, 2648, “2650, 3933, 4833, 4851, 6344 
detection and measurement, 1: 93, 146, 274, 503, 660, 954, 992, 996, 1295, 
1297, 1442, 1535, 1649, 1650, 1654, 1868, 1873; 2: 181, 182, 188, 190, 
152, 209, 215, 544, 547, 548, 551, 556, 801, 803, 804, 809, 810, 813, 814, | 
958, 967, 971, 1098, 1109, 1110, 1112, 1245, 1246, 1247, 1420, 1422, 1519, 3 
1638, 1641, 1644, 1647, 1693, 1795, 1824, 1827, 1879, 1881, 2008, 2045, 
2111, 2169; 3: 432, 437, 439, 457, 462, 464, 827, 828, 830, 831, 835, 
1440, 1442, 1468, 1595, 1597, 1737, 1741, 1995, 2002, 2017, 2292, 2311; 
4: 281, 289, 301, 303, 310, 530, 531, 538, 826, 827, 833, 834, 894, 1267, 
1314, 1318, 1487, 1488, 1504, 1565, 1755, 1763, 1766, 1826, 2021, 2080, 
2093, 2384, 2386, 2389, 2737, 2738, 2742, 2743, 2744, 2807, 3142, 3144, 
3145, 3151, 3152, 3157, 3488, 3489, 3490, 3498, 3762, 3765, 3766, 3770, 
4006, 4007, 4008, 4009, 4011, 4033, 4038, 4041, 4341, 4644, 4645, 4646, 
4656, 4690, 4950, 4957, 4961, 4969, 4970, 4971, 4978, 4986, 4988, 5050, 
5275, 5455, 5456, 5467, 5529, 6279, 6420 
diffusion and scattering, 1: 220, 1375, 1517, 1518, 1520, 1865, 1891; 2: 
1, 7, 13, 1167, 1239; 3: 990, 1276, 1457, 2317; 4: 1301, 1555, 1557, 
1558, 3207, 3489, 3531, 3534, 5046, 5717, 5989, 5990 
dosage determination, 2: 552, 1280; 3: 444, 566,913; 4: 644, 1325, 
2886, 2939, 3579, 4341 
electron pair production by, 3: 1458 
fission produced by, 4: 789, 805 
from actinium isotopes, 4: 2815 
from aluminum isotopes, 1: 1034, 1894; 
from americium isotopes, 1: 1066 
from antimony isotopes, 1: 331, 1187; 2: 375, 848, 1827, 1837, 1843; 3: : 
1032, 1311, 1317, 1418, 1673; 4: 3170, 3218, 4971, 5059, 5528, 5995, 5997 
from argon isotopes, 2: 293 
from arsenic isotopes, 2: 290, 298; 3: 2336; 4: 5530 ° 
from barium isotopes, 1: 538, 689, 1928; 2: 1, “1599, 1662; 3: 2026; 
4: 898, 3831, 4100, 4105, 4690 
from beryllium isotopes, 1: 693, 1325, 1702; 2: 1618, 2139, 2201; 3: 
1276, 1419, 1473, 1741, 2274, 2327, 2328; 4: 2440, 2775, 4085, 5501 


4: 1979, 5418 
2: 1588 


1044 


3: 1201 


3: 2024, 2274; 4: 4950 
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Gamma Radiation Gamma Radiation 
from beta decay, 4: 1311 from protactinium isotopes, 2: 1488; 4: 3826 
from ion laces 2: 1132; 3: 1029, 1472, 1595, 1610; 4: 826, from radium isotopes, 3: 2170; 4: 826, 1317, 2077, 2815, 3030, 3031 
856, 2081, 3213, 3546, — 3800, 3824, 4058, 4085, 4385, 4971 from rhenium isotopes, “2: 285; 3: 880, 1605, 2023; 4: 896, 3714 
from boron isotopes, 3: 2274; 4: 792, 1565, 5501, 5977 from rhodium isotopes, 2: 7, 1685; 3: 1311; 4: 4381, 5061, 5532 
from bromine ok 1; 1187, 1705; 2: 2022; 3: 2334; 4: 859, 880, from rubidium isotopes, 1: 1318; 2: “301, 1077; 3: 1673; 4: 5059 
4950, 4983 from ruthenium isotopes, 1: 544; 2: 1679; ~ 5777 
from cadmium isotopes, 2: 285; 3: 891, 2017, 2253; 4: 1565, 2774, from samarium isotopes, 1: 539; 2: 647; 4: 3826 
4950, 5995, 6448 from scandium isotopes, 1: 1927; 2: 631; ;. 899, 4: 4381, 5331 
from carbon isotopes, 1: 1323; 2: 1141, 1618; 3: 1276, 2327, 2328; 4: from selenium isotopes, 1: 326; 2: 181, 1469, 2023; "S: 1032; 4: 877 
1543, 1544, 2775, 3809, 4085, 5064, 6448 from silicon isotopes, 1: 1894; 2: 846 
from cerium isotopes, 1: 703, 1042; 2: 1708; 3: 487, 2332; 4: 3539, from silver isotopes, » 285, 2208; 4: 1577, 3791, 6463 
5327 from sodium isotopes, 2: 167, 173, 375, 2202; 3: 1316, 1468, 1471, 1708, 
srame-enntenn tnstopes, 1: 691; 2: 7, 375, 996, 1599, 1659; 3: 1310, 2274, 2326; 4: 878, 1314, 2077, 2089, 3546, 4646, 5533, 5995 
1470, 1673, 2019; 4: 851, 1485, 2089, 3551, 3831, 4381, 5061, 5995 from strontium isotopes, 2: 1; 3: 1476; 4: 876, 2683, 4690 
from chlorine tie 1: 1187, 2: 1272; 4: 4950, 6448 from tantalum isotopes, 3: 884, 1673, 2170, , 2253;° 4: 850, 865, 885, 896, 
from chromium isotopes, 1: 1325; 2: 375; 3: 1317 3553, 4109, 6464 
from cobalt isotopes, 1: 1150, 1187; 2: 7, 181, 624, 1167, 1245, 1441, from technetium isotopes, 1: 299, 300, 544, 1479; 2: 639, 2020; 4: 
1469; 3: 177, 1471, 1479, 1673, 2019, 2170, 2325, 2326; 4: 894, 1314, 2092, 4702 5 
1618, 2077, 2466, 2648, 2799, 3031, 3032, 3829, 3933, 4099, 4381, 4971, from tellurium isotopes, 2: 634, 1136, 1669; 3: 1317, 1405, 1469; 4: 
4993, 5061, 5531, 5995 3218 ¥ 
from copper isotopes, 1: 1325; 2: 2207; 3: 893, 1463; 4: 1565, 1585, from terbium isotopes, 1: 543; 2: 2209; 4: 2769 
2077, 3520, 5062, 5529 from thallium isotopes, 2: 690, 1143, 1827; 4: 849, 2095, 3546, 4385, 
from dysprosium isotopes, 3: 2019, 2221; 4: 4103 4646 
from erbium isotopes, 2: 2141 from thorium fission, a 1864 
from europium isotopes, 1: 543, — 2: 1708; 3: 1673; 4: 3212 from thorium isotopes, 1: 1930; 2: 892, 997, 998, 1036; 3: 1166; 4: 
from fission products, 1: “194; 3: 874 826, 856, 1317, 2098, 3213, 4385, 4699, 5045 
from fluorine isotopes, 1: 1186, ao 2: 845; 3: 1276, 2274; 4: 792, from thulium isotopes, 3: 880, 1607, 2016, 2019, 2023, 2338; 4: 870, 
5072, 5752 5332 
from gadolinium isotopes, 1: 543; 2: 2209; 4: 3826, 5055 from tin isotopes, 3: 1603, 1750, 1759 
from gallium isotopes, 1: 327, 1029, 1927; 2: 167 from titanium isotopes, 1: 837: 2: 1: 4: 1320, 4690, 5326, 5529 
from germanium isotopes, 2: 299; 3: 189 from tungsten isotopes, 1: 837; 2: 297, 995, 1838; 3: 1474; 4: 850, 
from gold isotopes, 1: 6, 1188, 1191, 1477, 1478, 1924; 2: 1268, 1693, 1565, 4950 
1694, 1840, 2027; 3: 887, 1467, 1753, 2335; 4: 896, 4950, 5059 from uranium fission, 1: 168, 1864 
from hafnium isotopes, 2: 286, 1139, 1140, 1691; 3: 881, 1162, 2020, from uranium isotopes, » 1372; 2: 2061, 2242 
2021, 2253 from vanadium isotopes, 2: 2202; “S: 899, 1474 ° 
from helium isotopes, 1: 1011, 1186, 1932; 2: 1497; 4: 2440 from xenon isotopes, 2: die. 1667, 1672 
from holmium isotopes, 2: 2221; 3: 2338; 4: 3215, ; aSes, 5056 from ytterbium sega 2: 2141, 3: 1032; 4: 3553 
from hydrogen isotopes, 1: 1011; 2: 175, 2045; 4: "799, 1203, 1565, from yttrium isotopes, 2: 1130; 4: “900 
2114, 3179, 3541, 3973 from zinc isotopes, 1: 1 1150; 2: 181, 375, 1245; 3: 1479, 2325; 4: 897, 
from indium isotopes, 2: 285, 1139, 1269, 1689; 3: 1028, 1465; 4: 899, 2077, 2089 
1313, 1565, 1567, 4102 from zirconium isotopes, 1: 331; 4: 900 
from iodine isotopes, 2: 288, 842, 1669, 1670, 2205; 3: 188, 1313, 1317, hazards involving, 3: 2094; 4: 4455 
1467; 4: 868, 1314, 1566, 2077, 4006, 5995 in cosmic radiation, 4: 711, 716, 2695, 3118 
from iridium isotopes, 1: 331; 3: 1673, 2019, 2253; 4: 3542 in nuclear reactors, 3: 2017 
from iron isotopes, 4: 4099, 4950 internal conversion, 1: 1690; 2: 821, 979, 994, 1133, 1246, 1270, 1274, 
from isotopes, 4: 248 1439; 3: 186, 1405, 1461, 1603, 1610, 1753, 1757, 1758, 1760, 2016, 2019, 
from krypton isotopes, 1: 1482; By 4: 3223 2022, 2324, 2325, 2334, 2335; 4: 851, 861, 870, 878, 880, 1308, 1312, 
from lanthanum isotopes, 1: 331, 7 703, 1042; 2: 1663, 1673, 1708; 4: 1316, 2465, 2466, 2761, 2805, 2807, 3218, 3544, 3824, 3829, 4109, 4387, 
898, 1319, 4950 4693, 4699, 5531, 5532, 5787 
from lead isotopes, 2: 967, 1132; 3: 1472, 1595; 4: 1565, 3824, 4058, ionization produced by, 4: 1203, 3933, 5049 
4085, 4385 nuclear properties, 4: 5033 
from lithium isotopes, 2: 629, 993, 1135, 1497, 2045; 3: 1276, 1608, nuclear reactions, 1 171, 1308, 1435, 1891, 1895; 2: 167, 169, 173, 
1741, 1968, 2274, 2327; 4: 3194, 3521, 6446 1395, 1617, 1814; 3: 765, 886, 1236, 1256, 1259, 1274, 1275, 1380, 1422, 
from lutetium isotopes, 3: 494, 2338; 4: 3216 1580, 1718, 2244; 4: 248, 706, 740, 741, 743, 796, 798, 804, 830, 1541, 
from magnesium isotopes, z 1034; 2: 4; 3: 2274; 4: 1806, 4690 1548, 1589, 2071, 2338, 2438, 2443, 2770, 2771, 2777, 2779, 2805, 3108, 
from manganese isotopes, 4: 2077, 3831, 4337, 4352 3110, 3170, 3180, 3195, 3456, 3518, 3519, 3522, 3742, 3791, 4081, 4362, 
from mercury isotopes, 1: Set 3: 1316, 2253; 4: 909, 1578, 1823, 4950 4366, 4368, 4720, 4901, 4911, 5034, 5075, 5500, 5983 
from meson disintegration, 1: 516; 2: 107; 3: 1227, 1229; 4: 724, physical effects, 4: 831, 1247, 1263, 1490, 2669, 2732, 4382, 4832 
2360, 2362, 2363, 2817, 3179, 3464, 3976, 3977, 4617 polarization, 3: 356; 4: 2803, 4381, 5050 
from molybdenum isotopes, 3: 1474, 1478, 4: 1569, 4702 radiographic uses, 1: 1327; 2: 305, 1695; 3: 1597; 4: 151, 1122, 1436, 
from neodymium oar gs 2: 1674, 1708; a 5327 2665, 3030, 3031, 3032, 4595 
from neon isotopes, 4: 5065, 6683 range-energy relations, 4: 6626 
from neptunium isotopes, 2: 1489; 3: 873 reflection, 4: 2079 
from neutron-bombarded isotopes, a 2784 shielding for, 4: 2886 
from nickel isotopes, 2: 1; 3: 1312; 4: 869, 1592, 4690 sources and standards, 2: 1887; 3: 1673, 2170; 4: 4150 
from niobium isotopes, 1: 1706; 2: 999; 3: 879, 2019; 4: 3211 theory of, 4: 6750, 6751 
from nitrogen isotopes, 2: 846, 3: 2274, 2337; 4: 2775, 4085 therapeutic uses, 1: 560; 2: 1003; 3: 1187; 4: 62, 1639, 2939, 6524 
from osmium isotopes, 1: 840; 4: 5327 well logging with, 2: 1994 
from oxygen isotopes, 2: 13, 846, 1141; 3: 2327, 2328; 4: 1318, 2467 Gaseous diffusion 
from palladium isotopes, 2: 1; 3: 1476, 2022; 4: 876, 3550, 4690 (See subhead separation methods under Isotopes. ) 
from particle accelerators, 4: 5036, 5039 Gases 
from particle collisions, 3: 1257, 2316 (See also specific gases.) 
from petroleum deposits, s 161 adsorption, 4: 4404, 5910, 6606 
from phosphorus isotopes, 4: 1314 analysis, 1: 754; 2: 504, 1336, 1377; 3: 634, 701, 1333, 1536; 4: 1180 
from platinum isotopes, 1: ‘ioe 2: 2027; 3: 2253; 4: 3225 1384, 2638, 3757, 3758, 6578 
from plutonium isotopes, “4: 5784 chemical properties, 4: 122 
from polonium isotopes, 2: 292, 1440; 3: 1030; 4: 4693, 5478 decontamination, 4: 6010 
from potassium isotopes, 1: 695, 841; 2: 295, 518, 1134, 2024; 3: diffusion, 4: 814, 818 
1595; 4: 872, 2089, 2813, 3226, 5073, 5533, 5776, 5995 diffusion in solids, 4: 6162, 6606 
from praseodymium isotopes, 2: 285, 2042; 3: 1311, 1673; 4: 3224, discharges in, 4: 6391 


5327, 5767 electrical breakdown, 3: 1939; 4: 6240, 6241 


SUBJECT INDEX 


of state, 1: 188, 732, 1452, 1470; 2: 1261, 2183; 3: 817, 
1285, 1481, 2036; 4: 915, 1280 
flow of, 1: 317, 1902; 2: 249, 368, 953, 1433, 1495, 1998; 3: 375, 385, 
811, 1285, 1384, 1900; 4: 1190, 1454, 6481, 6606 
heat capacities, 2: 250 
jonization of, 1: 1450, 1451, 1455, 1457, 1667, 1668, 1670, 1903, 1904, 
1905; 2: 255, 1097, 2164; 3: 157, 1480, 2009, 2232, 2311; 4: 496, 
1191, 2794, 3157, 4418, 5236, 5937 
kinetic theory, 4: 272 
measurement of, 3: 1932; 4: 5877, 6481 
microwave absorption by, 4: 240 
molecular structure, 1: 915 
molecular weight determinations, 3: 378; 4: 5807 
physical properties, 2: 1242; 3: 813; 4: 1983 
purification, 4: 6475 
radiation absorption by, 2: 1050, 1171; 4: 2798, 6680 
radiation effects on, 2: 690; 4: 3937 
radiation scattering by, 2: 1237; 3: 148; 4: 6680 
Gas mixtures 
thermal conducitivity, 4: 1236 
Gas permeability apparatus 
construction and operation, 3: 
Gas purification apparatus 
construction and operation, 
Gas sampling device 
construction and operation, 3: 
Gaskets 
(See Seals and gaskets.) 
Gastric glands 
radiation effects on, 
Gastric juice 
(See also Stomach.) 
bromide concentration in, 2: 874 
iodide concentration in, 1: 714 
Gastric mucosa 
radiation effects on, 3: 209 
Gastric secretions 
ACTH effects on, 4: 2848 
enzymes in, 4: 5083 
Gastric ulcers 
enzyme relations in, 4: 5083 
perforation following x radiation, 
Gastrointestinal tract 
iron absorption in, 4: 6318, 6319 
Gauges 
for blast measurements, 4: 3747 
for vacuum systems, 1: 592, 594, 1078, 1231, 1748, 1829, 1972; 2: 369, 
370, 684, 1164, 1494, 1496, 2066; 3: 334, 690, 1356, 1357, 1547, 1550, 
1551, 1552, 1555, 1556, 2171, 2172, 2174; 4: 152, 3256, 3735 
hot wire, 3: 2171, 2172 
ionization, 3: 383, 1547, 1550, 1551, 1552, 1555; 4: 2400, 3994 
liquid level, 1: 1831; 3: 689; 4: 1095, 1176, 1394 


pressure, 4: 1438, 1440 
pressure measurement for, 

snow measurement, 4: 4993 

Strain, 4: 4324, 5254 

thickness, 1: 774; 3: 1933; 4: 147, 1123, 3131, 5938 

wall thickness, 4: 2313 

Geiger-Mueller counters 

analytical uses, 1: 151, 293, 459, 639, 641, 796, 937, 1147; 2: 59, 202, 
428, 557, 1063, 1106, 1297, 1340, 1368, 1851; 3: 279, 533, 963, 964, 965, 
1086, 1206, 1439; 4: 1055, 4227, 5454, 6333, 6401 

auxiliaries and equipment, 1: 87, 1123; 2: 183, 198, 218, 221, 559, 816, 
1106, 1109, 1421, 2179; 3: 440, 1287, 1288, 2005, 2299, 2305; 4: 219, 
285, 295, 533, 1252, 1752, 1759, 3493, 3767, 4973, 5281, 5719, 6178, 6186 

construction and operation, 1: 96, 108, 272, 459, 460, 461, 463, 503, 545, 
639, 640, 772, 773, 950, 952, 953, 954, 1127, 1128, 1132, 1133, 1272, 1273, 
1274, 1650, 1655, 1656, 1871, 1879, 1880; 2: 183, 196, 202, 207, 208, 215, 
218, 221, 543, 552, 557, 558, 559, 561, 562, 813, 971, 976, 1105, 1106, 
1109, 1113, 1419, 1639, 1641, 1645, 1825, 2005, 2008, 2011, 2167, 2168, 
2170, 2173; 3: 162, 430, 431, 439, 441, 442, 443, 454, 464, 827, 830, 832, 
837, 845, 1006, 1007, 1011, 1431, 1434, 1435, 1439, 1441, 1442, 1444, 
1445, 1448, 1451, 1591, 1592, 1736, 1741, 1988, 1994, 2295, 2296, 2297, 
2299, 2300, 2301, 2306; 4: 205, 288, 289, 294, 295, 300, 302, 303, 305, 
551, 553, 824, 827, 834, 1163, 1250, 1251, 1270, 1501, 1502, 1503, 1504, 
1505, 1506, 1752, 1755, 1762, 1766, 1775, 2020, 2026, 2027, 2029, 2032, 
2033, 2038, 2302, 2390, 2393, 2394, 2403, 2404, 2408, 2665, 2731, 2741, 
2743, 2745, 2747, 3151, 3153, 3155, 3492, 3769, 3771, 3778, 4009, 4010, 
4013, 4014, 4015, 4016, 4024, 4025, 4040, 4042, 4043, 4333, 4335, 4338, 
4345, 4347, 4349, 4644, 4645, 4654, 4822, 4961, 4965, 4974, 4977, 4979, 
4990, 5264, 5268, 5271, 5279, 5459, 5467, 5581, 5719, 5949, 6171, 6173, 
6182, 6192, 6333, 6409 


662 
4: 4407, 6475 


1655 


4: 4426 


4: 3858 


4: 217 


Geiger-Mueller counters 
cosmic radiation detection with, 1: 439, 630; 2: 1902, 1905, 2101; 3: 
373, 1235, 2192; 4: 193, 194, 302, 825, 1163 
crystallographic measurements using, 4: 287 
efficiency of, 4: 6187 
geophysical exploration with, 1: 789; 2: 165, 518, 519, 1382; 3: 119, 
706, 2183 
industrial uses, 4: 1171 
ore detection with, 4: 473 
theory of, 4: 6415 
x-ray diffraction analysis using, 4: 428, 429 
Geiger-Nuttall relationship, 
3: 896 
Generators 
(See also Electrostatic generators; Pulse generators.) 
construction and operation, 4: 1425, 2708 
Genetics 
(See also subhead effects of radiation on under Chromosomes.) 
general, 4: 4126 
construction and operation, 4: 1425, 2708 
Genitals diseases 
radiation therapy, 4: 2180 
Geological formations 
age of, 4: 6167 


radioactivity in, 3: 336; 4: 2812, 3052, 3082, 3439, 3958, 4598, 5226 
temperature of deposition of, 4: 5684 
uranium in, 4: 3101 

Geophysics 


1: 725, 841, 940, 1114, 1192, 1410, 1593, 1594, 1596, 1629, 1822; 2: 481, 
483, 990, 1570, 1790, 1791; 4: 158, 161, 3048, 3050, 3052, 3053, 3054, 
3958, 3968, 4285, 4598, 5226, 5684 
deuterium in fossilice, 4: 166 
radioactivity in sediments, 4: 165 
Germ cells 
radiation effects on, 4: 2141 
Germanium 
analysis, 2: 905, 1595; 3: 82; 4: 3404, 3689 
crystal structure, 1: 1584; 4: 3750 
electrodeposition of, 2: 1380 
electron emission from, 2: 932 
magnetic properties, 3: 1123 
metabolism and toxicology, 4: 1655 
nuclear properties, 2: 298, 299 
nuclear reactions, 3404, 4680, 4682 
photoconductivity, 5276 
physical properties, 1: 177, 1669; 2: 253, 762; 
5231 
production, 1: 1621, 1623; 2: 1380 
properties, 4: 1978 
radiation absorption by, 3: 986, 995 
radiation detection uses, 4: 829, 5265 
radiation effects on, 4: 4358, 5231, 6196 
separation methods, 4: 3711 
Germanium isotopes 
abundance and distribution, 
nuclear reactions, 4: 5231 
Germanium 
nuclear properties, 2: 
Germanium Ge” 
nuclear properties, 1: 326; 2: 298, 1814 
Germanium Ge™ 
nuclear properties, 2: 299; 3: 189 
radioactive disintegration, 4: 5334 
Germanium Ge™ 
nuclear properties, 3: 843 
radioactive disintegration, 
Germanium 
nuclear properties, 3: 
Germanium Ge” 
nuclear properties, 2: 
Germanium 
nuclear properties, 2: 
Germanium Ge” 
nuclear properties, 3: 189 
radioactive disintegration, 
Germanium Ge™ 
radioactive disintegration, 


Germanium alloys 

crystal structure, 4: 2278 
physical properties, 2: 762 
production, 2: 1380 
properties, 4: 3106 


4: 
4: 
4: 3750, 4680, 4682, 


2: 147, 1212 


4: 6684 
1581 
299 


4: 6381 


4: 6381 


1103 ! 


Germanium compounds 

germane, bromo-, 4: 5470 
germanium chlorobromoform, 4: 4830 
germanium oxide, 4: 2272 
germanium tetrachloride, 
Germanium ores 
occurrence, 4: 3743 
Glass 

dealkalization of, 4: 678 
deposition of boronon, 4: 155 

electron emission from, 4: 1506 

physical properties, 3: 417, 1944; 4: 6430 
produced from atomic explosions, 1: 286 
radiation absorption by, 4: 2453, 2885, 6102 
radiation detection uses, 4: 4656 
radiation diffraction by, 3: 1944; 4: 
radiation scattering by, 3: 1464, 1944 
shielding uses, 4: 5796 

silver sorption on, 4: 5675 

sodium diffusion in, 2: 1300 
structure of, 4: 2312 


1: 1950 


metabolism of, 4: 968 


chemical engineering, 4 
nuclear physics, 1: 525, 1296; 2: 1412; 4: 273 
reactor theory, 2: 954 
Gloves 
for radiological protection, 4: 4455 
Glucinium 
(See Beryllium. ) 
Glucose 


chemical properties, 4: 118, 1085, 1701, 4854, 5210 

degradation of, 3: 312; 4: 1660 

effect on radiosensitivity, 4: 5571 

fermentation of, 4: 3642, 5677 

metabolism of, 1: 393, 717, 748, 1217; 2: 1151, 1180, 1459; 3: 


5612, 5623, 6545, 6547, 6556 
synthesis of labeled, 1: 61; 
5670, 6314 
Glucose-1-phosphate 
separation procedures, 3: 1790 


Glucose-6-phosphate 


609, 941, 2060; 4: 609, 610, 626, 627, 956, 3269, 3377, 4185, 4734, 
« 


2: 73, 2093; 3: 215, 1202, 2136; 


1: 1552 
1: 1214, 1238; 2: 1020, 4: 635, 4808, 4809, 4810 
synthesis of labeled, 4: 4585 
Glutamine 
metabolism of, 4: 2245, 4794 
Glutathione 
effects on radiosensitivity, 
metabolism of, 4: 634, 635 
radiation effects on, 3: 1877 
radiation-sickness therapy using, 4: 378 
Glycerol 
aerosol uses, 1: 1509 
diffusion pump uses, 3: 1901 
retardation of neutrons by, 1: 291 
Glycerol trilaurate 
metabolism of, 3: 2061; 
Glycerol tripalmitate 
metabolism of, 2: 878, 2050 
Glycerol tristearate 
radiation absorption by, 


4: 5113 


4: 957 


3: 710, 969 


5586, 


642, 
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Glycerophosphoric acid 
metabolism of, 3: 1633 
separation procedures, 3: 1790 


Glycine 

analysis, 1: 1552 

chemical properties, 4: 1695 
incorporation in silk, 3: 529 


metabolism of, 1: 363, 393, 394, 1055, 1214, 1215, 1733; 2: 332, 1021, 
1022, 1457, 1732, 1852, 1858, 2230; 3: 607, 611, 1324, 1623, 1632; 4: 
399, 586, 590, 603, 605, 635, 638, 933, 979, 2216, 2229, 2236, 2237, 2258, 
2621, 2974, 2975, 2993, 3654, 3656, 3667, 3674, 3890, 3895, 3900, 3906, 
3907, 3912, 4548, 4549, 4558, 5151, 5153, 5601, 5618, 5619, 6052, 6053, 
6066, 6067, 6071, 6690 
radiation detection uses, 1: 1443 
radiation effects on, 4: 1695, 3936 
synthesis of labeled, 1: 1397; 4: 3944, 5207, 5588 
tracer applications, 4: 3896 
Glycine, acetyl- 
metabolism of, 4: 3667 
Glycogen 
metabolism of, 1: 1217; 2: 1180, 1459, 1460, 1462; 
4: 590, 934, 941, 948, 2262, 2982, 3368, 3369 
synthesis of labeled, 4: 5601 
Glycolic acid 
metabolism of, 4: 1369 
Glycolic acid, benzylpheny|- 
synthesis of, 1: 861 
Glycolic acid, methylthio- 
metabolism of, 4: 588 
Glycyl asparagine 
(See Asparagine, glycyl-.) 
Glyoxal, phenyl- 
rearrangement of, 1: 373, 1792 
Glyoxalidone, phenylbenzyl- 
radiation detection uses, 
Glyoxime, dimethyl- 


3: 64, 944, 1190; 


1: 1646; 2: 975 


analytical reagent for Ni, 3: 1334 
Glyoxylic acid 

synthesis of labeled, 4: 4248 
Goats 


metabolism and toxicology studies, 2: 1512; 4: 4530, 6078 
radiation effects on, 2: 836, 1175, 1655; 4: 1340 
Goiters 


analysis, 3: 1871 
crystal structure, 

fission of, 2: 1975 
in meteorites, 3: 1781 

metabolism and toxicology, 3: 1056; 4: 938 

metallurgical properties, 3: “1560; 4: “2325 

neutron cross section, 1: 979; 3: 1392, 1949 

nuclear properties, 2: 687, 1269, 1438, 2027, 2028; 3: 1255, 1611, 1751 
nuclear reactions, 4: 740, 3810, 3979, 4950, 5984 


2: 119 


photodisintegration of, 4: 5984 
radiation absorption by, 2: 383, 1200, 1500; 3: 986, 1220; 4: 848, 
2094, 2096, 4095 


radiation detection uses, 4: 3770 
radiation scattering by, 2: 1750; 4: 2800, 2801 


separation methods, 1: 1706; 3: 1871 


4: 4191, 5791 


3: 887 
3: 887 


3: 887 


isotopic identification, 4: 1593 

nuclear properties, 1: 1478, 1863; 3: 1397; 4: 6460 

nuclear reactions, 4: 889, 2461, 5514 

radioactive disintegration, 4: 1582, 5231 

Gold 

biological effects, 4: 5563, 6267 

isotopic separation, 3: 1389 

136; 2: 1800 

nuclear properties, 6, 143, 837, 1188, 1877, 1924, 1927, 2: 1268, 
1693, 1694, 1840, sae ’s: 492, 843, 887, 897, 1013, 1316, 1753, 1754, 
2335 


1104 
Glass batch melting 
3: 332 
Glass beads 
production of radioactive, 4: 6522 
Glass blowing 
3: .134 
Glass electrodes 
construction and operation, 4: 1045 
Globins 
radiation effects on, 4: 2520 ‘ 
Globulin 
synthesis of labeled; 2: 722 
Glossaries 
biophysics and radiobiology, 4: 2850 
Gold 
60, 64, 
| 
— 
separation procedures, 3: 1790 | 
Glucuronic acid | 
synthesis of labeled, 4: 5623 | 
Glutamic acid Gold isotopes 
nuclear properties, 1: 1644 | 
tracer applications, 3: 207%; 
Gold Au’™ | 
nuclear properties, 1: 1477; 
Gold Au'* 
nuclear properties, 1: 1477; | 
Gold Au'** 
nuclear properties, 1: 1477; [x | 
Gold Au'*” | 
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Gold 

nuclear reactions, 4: 5514 

radioactive disintegration, 4: 889, 909, 1571, 5059, 6180 

therapeutic uses, 1: 351, 700; 3: 571, 583, 933; 4: 2552, 4162, 4199, 
5368, 5375, 5597 

tracer applications, 4: 938, 4199, 5375, 5597 


Gold 

isotopic identification, 4: 5514 

neutron cross section, 4: 

nuclear properties, 1: 1191; 3: 1467; 4: 5775 
radioactive disintegration, 4: fea. 5514, 5775 
Gold 

isotopic identification, 4: 2777 


erystal structure, 1: 311; 2: 163 
evaporation of, 1: 966 

molecular structure, 4: 4891 
physical properties, 4: 1444, 5791 
production, 2: 512 

properties, 1: 1627; 2: 512; 
radiation effects on, 2: 1086; 
Gold colloids 

particle size determinations, 2: 1170 
preparation of, 3: 933 
Gonadotropins 

(See also Hormones.) 

effects on irradiated ovaries, 2: 1056, 1324 


Granite 

radioactivity in, 2: 1960; 4: 462, 1970, 3085 
uranium inclusion in, 4: 1151 
Graphite 

(See also Carbon; Diamond.) 

chemical properties, 3: 661 

crystal structure, 2: 1088 

electron emission by, 2: 794 

ionization potential, 1: 1454 

metabolism and toxicology, 1: 267 

molecular structure, 1: 1954 

neutron transmission, 2: 1088 

physical properties, 

1346, 2150; * 130, 6341, 6575, 6576 
production, 1: 1629, 2: 1339, 1921 
properties, ; 5392 

radiation absorption by, 1000; 3: 1237; 4: 3170 
radiation scattering by, 658; 3: 762 
refractory properties, 2: 54, 484; 4: 2327, 5687 
refractory uses, 4: 1046, 3073 

testing of, 4: 5392, 6575, 6576 
Gravitational fields 

properties, 1: 685, 1472, 1677, 1685; 2: 17,270; 3: 1980; 4: 6244 
theory of, 4: 916, 1272, 1273, 1274, 1281 
Gravitational field theory 

3: 2359; 4: 1833, 3241, 4391, 6244 
Great Britain 

radiological regulations, 4: 2535 
Grignard reactions 

4: 5178 
Growth rate 

radiation effect on, 3: 1040; 4: 6023 


Guanine 

analysis, 2: 2086 

metabolism of, 3: 611; 4: 978, 5154 

synthesis of labeled, 4: 677 

Guanosine 

crystal structure, 4: 5651 

Guanylic acid 

adsorption separation of, 3: 1663; 4: 3017 

analysis, 4: 409 

Guinea pigs _ 

metabolism and toxicology studies, 1: 391, 420, 576, 606, 612, 1061, 
1095, 1096; 2: 46, 1178, 1298, 1330, 1512, 1860; 3: 204, 606, 1501, 
1805; 4: 365, 585, 592, 935, 1367, 2233, 2622, 2980, 2996, 3650, 3899, 
4204, 4558, 5171, 6033 

radiation effects on, 1: 33, 40E, 735, 895, 897; 2: 26; 3: 1036, 1037, 


1054, 1831, 1832, 2074, 2083, 2084; 4: 388, 3281, 3593, 4734, 5099, 6507 


1: 
1: 


Habrobracon 
(See Insects.) 


1; 680, 831, 1261, 1773, 1823; 2: 250, 485; 3: 662, 


Hafnium 
analysis, 1: 283, 1204, 1208, 1719, 1726; 2: 420, 2085; 4: 4562, 5638, 
5645, 5646, 6560 
chemical properties, 2: 1345; 4: 3679 
neutron cross section, 2: 166 
nuclear reactions, 4: 850, 852, 2777 
oxidation and reduction states, 2: 1345 
properties, 4: 5415 
separation methods, 1: 1781; 2: 718, 1139, 2089; 3: 1338, 2132; 4: 
104, 414, 3711, 3941, 4837, 5668 
Hafnium isotopes 
abundance and distribution, 1: 467; 3: 2220 
nuclear properties, 3: 2253 
Hafnium 
isotopic identification, 4: 852 j 
Hafnium Hf'* 
formation of, 2: 992 
nuclear properties, 2: 992, 1691 
Hafnium Hf 
nuclear properties, 1: 107, 325; 2: 286, 287, 1139, 1140; 3: 881, 1162, 
2020, 2021 
radioactive disintegration, 4: 857, 865, 4109, 5538 
Hafnium Hf'™ 
radiation absorption by, 1: 1484 
Hafnium compounds 
hafnium chloride, 3: 1867; 4: 1378, 4837, 5632 
hafnium fluoride, 3: 2132 
hafnium hydroxide, 4: 3679, 5645 
hafnium sulfate, 4: 3679 
Hair 
radiation effects on, 2: 1323; 4: 997, 2133, 3286, 3857, 4751 ' 
Half-life determinations 
(See subhead measurement of under Radioactivity.) 
Halides 
effects on ferric-stannous reaction, 4: 6708 
effects on iodine metabolism, 4: 1364 
Halocarbons 
(See also subhead halocarbons under Fluorine compounds.) 
1: 81, 939, 1264, 1407, 1408, 1587, 1589; 2: 125, 135, 472, 2046, 3: 
656, 657, 659, 660, 1345, 2149; 4: 432 
synthesis of, 4: 1092, 1093 ™ 
Halogen exchanges 
in organic reactions, 4: 3953 


(See also specific halogens.) 
analysis, 4: 1051 

atomic structure, 2: 255 
ionization of, 4: 3492 


spectra, 1: 1905; 2: 255 
tracer applications, 4: 3949 i 
Hamsters 


metabolism and toxicology studies, 1: 420; 2: 1330, 1512; 4: 3382 
“radiation effects on, 4: 6257 
Handbooks and manuals 
(See Manuals. ) 
Health and safety 
(See Dust hazards; Health physics; Radiation hazards; Protection.) 
Health physics 
(See also Decontamination, radioactive; Dust hazards; Radiation hazards 
and protection; Shielding; Waste disposal, radioactive. ) 
(See also subheads biological effects; dosage determinations under 
specific radiations and radioactive isotopes.) 
4: 1632, 1851, 5833, 6027, 6029, 6513, 6625 
bibliographies, 3: 1991; 4: 1756, 6514 
radiation detection instruments for, 3: 220, 534, 2292; 4: 6701 
radiation protection, 1: 82, 83, 84, 85, 228, 941, 943, 1051, 1114, 1115, 
1116, 1268, 1411, 1412, 1439, 1493, 1598, 1599, 1761; 2: 137, 138, 256, 
486, 488, 489, 491, 492, 956, 1075, 1076, 1145, 1507, 1637, 1643, 1792, 
1794, 1795, 2004, 2057, 2111, 2116; 3: 26, 222, 535, 540, 541, 544, 912, 
913, 933, 1329; 4: 6688, 6697, 6701 
Heart 
measurement of water content, 3: 605 
metabolism and toxicology studies, 4: 5160 
potassium metabolism in, 4: 5159 ; 
radiation effects on, 4: 1844 F 
Heart diseases 
radiation therapy, 3: 243; 4: 3336 
radioisotopes therapy, 1: 1040 
sodium metabolism in, 2: 1025 E 
Heart muscles 
metabolism processes in, 3: 1504, 1628 B 


| 
| 

| | 
| 
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Heaters 
(See Induction furnaces; Vacuum furnaces.) 
Heat transfer 
1: 1310; 2: 590, 953, 1408, 1587, 1626, 1821, 2160; 4: 228, 1433, 1705, 
2309, 3430, 4281, 4877, 5217, 5408, 5901, 6123, 6124, 6604, 6605, 6607 
6608 
Heavy elements 
(See Elements, heavy.) 
Heavy metals 
(See Metals, heavy.) 
Helium 
analysis, 4: 2638 
atomic structure, 2: 869 
chemical properties, 4: 4816 
diffusion pump for, 2: 277 
fission product stopping by, 1: 1632 
geochemical history, 4: 167 
ionization of, 2: 252, Ne 4: 1452, 4395, 4905 
isotopic separation, 4: 227 
magnetic shielding 4: 5547 
physical properties, 1: 828, 829, 1024, 1608, 1905; 2: 255, 759, 1242, 
1261; 3: 998, 1672 
nuclear properties, 2: 869; 3: 395; 4: 782 
nuclear reactor cooling uses, 3: 784 
occurrence in minerals, 4: 1152, 2667, 2668 
production, 1: 304, 934, 1629 
radiation absorption by, 2: 1165; 4: 843 
- radiation scattering by, 1: 401; 3: 716, 1599, 1602; 4: 5473 
spectra, 1: 506, 1725; 2: 869; 4: 670, 672, 4905 
thermodynamic properties, 4: 819, 2344 
wave equations for, 3: 1483 
Helium isotopes 


Separation methods, 

Helium 
detection and measurement, 3: 2270 

deuteron cross section, 1: 978, 1006; 4: 5974 

diffusion and scattering, 2: 378, 893, 1045 

formation of, 2: 247, 948, 1392, 1403, 1616, 1619, 2151, 2152; 3: 399, 
1423, 2270 

from lithium isotopes, 4: 3200, 6446 

isotopic identification, 4: 2439, 3540 

isotopic separation, 1: 1607, 1608, 1660; 2: 247, 759; 3: 1250; 
4: 5259 

molecular properties, 
neutron cross section, 
4: 1549, 4360 
nuclear properties, 1: 1004, 1011, 1024, 1886; 2: 229, 781, 1093, 1977, 
1981; 3: 1260, i "1956, 2258; 4: 772, 3797, sete, 5515, 6009, 6426 
nuclear reactions, 4: 806, 2442, 5974 

physical properties, 1: 1163; 2: 247, 1624, 1629, 1996, 1997; 
389, 1986, 2213; 4: 516, 517, 518, 3458, 4906, 5709, 5711 
properties, 4: 494 

radiation scattering by, 4: 2046 

radioactive disintegration, 4: 5306 

spectra, 1: 1503, 1731; 3: 669; 4: 3499 

spin and moment, 2: 231 

thermodynamic properties, 4: 3457 

Helium He* 
(See also Alpha particles.) 

formation of, 3: 399, 1420, 1586 

isotopic identification, 4: 806, 858, 2440 

isotopic separation, 5259 

nuclear properties, 667; 2: 781; 3: 2258; 4: 5974 
physical properties, 1: 1163; 2: 1624, 1997; 3: 158, 389, 1986, 2213; 
4: 516, 517, 2723, 3458, 4906, 5711 

radiation scattering by, 2: 2068; 3: 1947; 4: 2046 

radioactive disintegration, 4: 867 

spectra, 1: 1503; 3: 669 

thermodynamic properties, 4: 3457 

Helium He 

nuclear properties, 1: 667; 4: 5970 

nuclear reactions, 4: 2770 

Helium He 

isotopic identification, 4: 5986 

nuclear properties, 1: 986, 1186, 1932; 2: 1690; 3: 491 


4: 6426 
1: 1167; , 2: 1388, 2145; 3: 1965, 1971; 


3: 158, 


radioactive disintegration, 4: 2086 
Helium ions 

(See Alpha particles; Helium He’.) 
Hemangioma 

radiation therapy, 4: 2934 
radioisotopes therapy, 4: 2934 


metabolism of, 4: 3667, 3673, 4548, 4549 
Hemin 

metabolism of, 3: 1623 . 
synthesis of labeled, 2: 1021; 3: 1623; 4: 8 
Hemoglobin 

analysis, 4: 924 

metabolism product, 3: 607 

metabolism of, 4: 605, 638, 968, 2975, 3891, 3907, 3914, 4512 
rate of formation, 2: 332 

synthesis of labeled, 4: 1366 

Heparin 

blood anticoagulant properties, 1: 1314 

effects on blood coagulation, 4: 3577, 5846, 6064 
inactivation by dyes, 2: 1328; 4: 1322 

Heptane 

chemical properties, 4: 5627 
Heptane, hexadecafluoro- 

chemical properties, fa 1591; 4: 431, 5189, 5627 
physical properties, 1: 1592; 4: 3406, 5191, 6097 
synthesis of, 1: seer 4: 1099 

thermodynamic | properties, 4: 3927 

purification of, 4: 2283 

Heptanoic acid 

metabolism of, 4: 4522 

Heptanone 

solubility of thorium nitrate in, 1: 258 
Hexamethylenetetramine 

chemical properties, 2: 362 
Hexane 

radiation effects on, 4: 1328 

thermodynamic properties, 4: 1732 
Hexanoic acid 

metabolism of, 4: 941, 966, 4522, 6538 
1-Hexanol 

solubility of thorium nitrate in, 1: 258 

solvent extraction uses, 4: 690 
Hexatriene, perchloro- 

fluorination of, 4: 1093 

Hexestrol 

synthesis of labeled, 4: 2298 

Hexy] alcohol 

(See Hexanol.) 

Hexyl ether 

solubility of uranyl nitrate in, 2: 1741 
Hidrosadenitis 

radiation therapy, 4: 3865 

Hippuric acid i ie! 

metabolism of, 4: 4543 

Histamine 

effect on blood system, 2: 346, 1508; 3: 2050, 2079 
metabolism in blood diseases, 4: 357, 5558 
Histamine shock 

rutin therapy for, 2: 281 

Histidine 

therapeutic uses, 4: 2972 

ultraviolet radiation effect on, 4: 6345 ° 
Hodgkin’s disease 

radiation therapy, 4: 2904, 2937, 3312, 4468 
Holmium 

neutron cross section, 4: 5231 

separation methods, 4: 3938 

Holmium isotopes 

abundance and distribution, 4: 2291 

formation of, 2: 2220 

isotopic identification, 4: 5328 

nuclear properties, 2: 638 

radioactive disintegration, 4: 5328 
Holmium Ho'” 

isotopic identification, 4: 5056 

radioactive disintegration, 4: 5056 
Holmium Ho"! 

isotopic identification, 4: 5056 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 5056 
Holmium Ho'™™ 

isotopic identification, 4: 5056 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 5056 


Hematology 
(See Blood; Blood System.) 
Heme 
7 
abundance and distribution, 1: 955; 2: 498, 2124 
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Holmium 

isotopic identification, 4: 5056 
radioactive disintegration, 4: 5056 
Holmium Ho'™ 

isotopic identification, 4: 5056 
nuclear properties, 1: 1277 
radioactive disintegration, 4: 5056 
Holmium Ho” 

nuclear reactions, 44: 5537 
Holmium Ho'® 

nuclear properties, 2: 2221; 3: 2338 
radioactive disintegration, 4: 3215, 4386 
Holmium 

isotopic identification, 4: 2777 
Holmium compounds 

holmium sulfate, 3: 2151 
Homolanthionine 

metabolism of, 3: 2055 
Homoserine 

metabolism of, 3: 1319, 1797 
Hookworm infestation 

blood losses in, 4: 2246 


Hormones 
(See also Enzymes; Proteins.) 
adrenal cortical, 3: 64, 626, 1823; 4: 6542 
adrenalin, 3: 1831 
effects on radiosensitivity, 4: 4735 
estrogens, 1: 574, 575, 925, 1739; 2: 1056, 2211; 3: 1812, 1821, 2069; 
4: 593 
gonadotropins, 2: 1056, 1324 
growth, 4: 6542 
insulin, 1: 374; 4: 683 
progesterone, 3: 1812 
steroid type, 1: 322, 1315; 2: 1444, 1546, 2019; 3: 2080 
testosterone, 3: 288, 1812 
therapeutic uses, 3: 1533; 4: 3612 
thyrotropin, 1: 1350; 2: 1029; 4: 606, 3371, 3663, 5616 
thyroxine, 1: 30, 249, 385, 712, 1039; 2: 41, 397, 1157; 3: 622, 1341, 
1832, 1833, 2069 : 
Horses 
metabolism and toxicology studies, 4: 5831 
Hospital radioisotopes program 
4: 1648 
Human health 
effects of radioactive soils on, 4: 2881 


Humans 
metabolism and toxicology studies, 3: 1081, 1192; 4: 5831, 6046, 6058, 
6075, 6085, 6300, 6322, 6326, 6496, 6527, 6528, 6551 
radiation effects on, 3: 1327, 1839; 4: 6506, 6509 
Humidity meters 
construction and operation, 4: 1180 
Hyaluronic acid 
radiation effects on, 2: 1835; 4: 5662 
Hyaluronidase 
effect on lipid metabolism, 3: 2072 
inhibition by rutin, 2: 280; 3: 909 
radiation effects on, 3: 1636; 4: 2865, 5662 
Hydantoin 
synthesis of labeled, 1: 1397 
Hydrazine, phenyl- 
effects on blood cells, 1: 602, 608 
Hydrobromic acid 
preparation, 4: 6717 
Hydrocarbons 
(See also specific hydrocarbons.) 
analysis, 1: 1553 
chemical properties, 4: 5627 
chlorination of, 4: 1390 
energy states, 4: 5287 
fluorination, 4: 5797 
ionization potentials, 1: 1454; 3: 2134 
neutron cross section, 4: 1199 
radiation absorption by, 2: 1363; 3: 969 
radiation effects on, 3: 2134; 4: 3949 
Synthesis, 2: 674 ra 


Hydrocephalic conditions 
radiation therapy, 4: 2172 
Hydrofluoric ions as 
analysis, 4: 2630 


Hydrogen 
(See also Deuterium; Tritium.) 
abundance and distribution, 4: 2722 
analysis, 1: 1265, 1266, 1267, 1549, 1635; 2: 1336, 1340; 4: 1051, 
2275, 3431 
atomic structure, 1: 832, 1456; 2: 261, 323; 3: 2037; 4: 2476, 
2496 
chemical properties, 1: 926; 2: 2110; 3: 290, 292, 1870; 4: 72, 
1069, 1116, 1148, 1411, 3739, 3929, 4816, 5852, 6096 
diffusion pump for, 2: 277 
energy levels, 4: 1510 
fission product stopping by, 1: 1632 
formation of, 3: 2159; 4: 5765 
gamma cross section, 4: 3110 
ion exchange, 4: 102 
ionization of, 1: 765, 1176, 1670; 2: 251, 2069; 3: 1573; 4: 1452, 
2446, 2649, 3706, 4688, 4831, 5765, 6567, 6674 
isotopic separation, 4: 227 
magnetic shielding by, 4: 5547 
molecular structure, 1: 164; 2: 589; 4: 2486, 4044 
neutron cross section, 1: 740, 989; 2: 777; 3: 1391, 1952, 2236; 
4: 1199, 3171, 4072, 4659, 5000, 5979 
nuclear properties, 1: 7, 1464, 1465, 1675; 2: 175, 323, 1312; 3: 
1403; 4: 782, 838, 1801, 1804, 4054, 4666, 4716, 5014, 6201 
nuclear reactions, 4: 1203, 1489, 2114, 2354, 3110, 3174, 3456, 3463, 
3465, 3972, 4610, 4611, 4613 
physical properties, 1: 188, 1176, 1914; 2: 1261; 3: 2159; 4: 
72, 814, 818, 4404, 5853, 6336 
purification, 1: 620, 757; 4: 5799 
radiation absorption by, 1: 1374; 2: 1050, 1165, 1171, 1606; 3: 710; 
4: 2354, 2758, 2802, 3464, 3973, 3976, 4376, 6567 
radiation detection uses, 3: 1944; 4: 1245 
radiation effects on, 4: 2649, 4235 
radiation scattering by, 1: 1081; 2: 1169; 3: 1454, 1952, 2351; 
4: 1284, 1514, 2758, 2802, 3171, 3536, 3819, 5044 
rocket propellant uses, 3: 1412 
Spectra, 1: 1343, 1501, 1725, 1903; 2: 261, 323; 4: 668, 669, 670, 
1511, 1801, 3499, 6442 
wave equations for, 3: 1484 
welding uses, 4: 1145, 1146 
Hydrogen isotopes 
abundance and distribution, 3: 2227; 4: 1131 
analysis, 4: 1480 
isotopic separation, 4: 166, 1478, 4322 
separation methods, 3: 2227 
tracer applications, 4: 1675, 3431 
Hydrogen bomb 
design and construction, 4: 5004 
Hydrogen compounds 
hydrides, 4: 72 
hydrochloric acid, 4: 6104 
hydrogen bromide, 1: 620, 1881; 2: 1233, 2022; 3: 1536 
hydrogen chloride, 1: 620, 1881; 2: 1233; 3: 1352, 1536, 1701 
hydrogen cyanide, 3: 1941; 4: 1074 
hydrogen deuteride, 4: 2281, 3007, 4235, 5863, 6336 
hydrogen deuterium oxide, 2: 746 
hydrogen fluoride, 1: 1255, 1256, 1257, 1258; 2: 435, 721, 727; 3: 
1321; 4: 3009 
hydrogen halides, 4: 1685 
hydrogen iodide, 1: 1881; 2: 1233; 4: 1685, 3695 
hydrogen oxides, 4: 2649 
hydrogen peroxide, 1: 197, 1037, 1488; 2: 29; 4: 3933, 4224, 4567, 
4575 
hydrogen selenide, 1: 80, 1881 
hydrogen sulfide, 1: 80, 478, 1881; 2: 1233; 3: 2139 
hydrogen telluride, 1: 80 
Hydrogen ion concentration 
measurement of, 3: 1125 
Hydrography 
radioactivity in Bikini Lagoon, 2: 1503 
Hydroquinone 
radiation detection uses, 1: 1443 
Hypersensitiveness 
radiation effects on, 4: 3847 
Hypertension 
radiation therapy, 3: 1066; 4: 2556 
Hypertrichosis 
radiation therapy, 4: 1868 
Hy poxanthine 
metabolism of, 4: 949, 974 
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Ice 
crystal structure, 2: 2109 
radiation absorption by, 3: 1379 


radiation scattering by, 4: 311 
range of radiation in, 2: 1549 


Dlinium 
(See Promethium.) 
Immunity 
effects of radiation on, 3: 197 
Incinerators 
. construction and operation, 4: 3603 
Indium 


analysis, 1: 430; 2: 905; 3: 75 
atomic structure, 1: 800 
chemical properties, 2: 1544; 3: 1534 
metabolism and toxicology, 4: 1655 
metallurgical properties, 2: 1124; 4: 6132 
neutron cross section, 1: 1640; 3: 764; 4: 810, 3175, 3805 
nuclear properties, 4: 2051, 6198 
nuclear reactions, 4: 3170 
occurrence, 4: 4895 
production, 1: 1623; 4: 4895 
radiation absorption by, 3: 986; 4: 4095 
radiation detection uses, 4: 2041, 3170 
radiation effects on, 1: 997 
separation methods, 2: 1139, 1543; 3: 1659 
Indium isotopes 
abundance and distribution, 1: 1594; 3: 2220 
nuclear properties, 2: 285 
Indium 
radioactive disintegration, 4: 899 
Indium 
nuclear properties, 3: 995 
Indium 
nuclear properties, 2: 1689 
radioactive disintegration, 4: 1567 
Indium In'” 
nuclear properties, 3: 995 
separation of isomers, 4: 4640 
Indium 
nuclear properties, 4: 2052 
Indium In'* 
formation of, 3: 1659 
nuclear properties, 3: 1028, 1659, 2026 
radioactive disintegration, 4: 862, 1313 
separation of isomers, 4: 4640 
Indium 
neutron cross section, 2: 936 
nuclear properties, 2: 1093, 1139, 1269, 1612, 1972; 3: 1418, 1465; 
4: 2052 
radioactive disintegration, 4: 6237 
Indium 
neutron cross section, 1: 136; 2: 1800 
radioactive disintegration, 4: 4102 
radioactivity, 4: 6748 
Indium 
nuclear properties, 3: 886 
Indium alloys 
analysis, 4: 1979 
corrosion by, 4: 4600 
phase diagrams, 4: 1979, 5418 


metabolism of, 4: 5140 
3-Indoleacetic acid 
synthesis of labeled, 2: 1762 
Induction furnaces 
construction and operation, 2: 1336, 1592; 4: 156, 1693, 2671, 3993, 
4574 
Industrial decentralization 
2: 696 
Industrial radiography 
manual, 4: 4595 
Infections 
iron metabolism in, 4: 4513 
Inflammation 
radiation therapy, 4: 2135, 2303 


Infrared radiation 
absorption, 4: 1957, 3700, 3712, 4233, 4567, 4571, 4572 
catastrophe, 4: 334, 1282 
detection and measurement, 2: 2046 
Inositol, meso- 
synthesis of labeled, 4: 6590 
Insecticides 
metabolism of, 4: 1667 
Insects 
distribution studies, 3: 1194 
labeling with radioisotopes, 4: 2230, 2984 
metabolism and toxicology studies, 3: 592; 4: 367, 3646 
phosphorus metabolism in, 4: 4193 
radiation effects on, 1: 237, 238, 247, 248, 409, 895, 902, 1088; 2: 704, 
1055, 1509; 3: 13, 14, 198, 509, 1036, 1193, 1511, 1513, 1638, 1826, 2085, 
2087; 4: 17, 18, 393, 641, 643, 1006, 1010, 1629, 2116, 2117, 2142, 2507, 
2512, 2515, 3279, 3849, 4425, 4432, 4433, 4736, 5573, 6026, 6260, 6268, 
6502 
Instruments 
(See Laboratory equipment; Radiation detection instruments and 
specific instruments listed alphabetically.) 
Insulation 
for diffusion pumps, 3: 1546 
for electrical equipment, 2: 1374; 4: 4412 
flashover tests, 1: 88 
for radiation detection instruments, 2: 184 
Insulin 
chemical properties, 4: 683 
effects on carbohydrate metabolism, 1. 
effects on irradiated thymus glands, 3: 2074 
effects on radiosensitivity, 4: 4730 
Integrator circuits 
construction and operation, 4: 6409 
Interferometers 
(See also Sonic interferometers.) 
construction and operation, 3: 1340, 1666 
isotopes analysis using, 4: 3995 
Internal conversion 
(See subhead internal conversion under Gamma radiation for general 
papers concerning this phenomenon.) 
(See subheads concerned with emission of beta particles and x-radiation 
from specific isotopes under main heads Beta particles; x-radiation 
for papers dealing with internal conversion in specific radioisotopes.) 
Intestine diseases 
radiation therapy, 4: 1348 
Intestines 
bacterial invasion through, 4: 4219 
radiation effects on, 2: 30, 708, 1892, 2077; 3: 1824; 4: 1004, 1005, 
6022, 6264 
Iodide 
effects on thyroxine synthesis, 4>2234 
Iodine 
analysis, 3: 81; 4: 5639 
' atomic structure, 1: 1456 
chemical properties, 2: 1521, 1535; 4: 1103, 1408 
electron emission from, 4: 835 
ionization of, 4: 1453 
metabolism and toxicology, 4: 5581, 5616, 6033 
metabolism intumors, 4: 2968 
metabolism studies with isotopes, 1: 30, 246, 249, 250, 385, 552, 710, 
712, 714, 847, 849, 875, 1051, 1056, 1063, 1329, 1350, 1351, 1358, 1507, 
1512, 1735, 1736, 1737, 1739, 1740, 1934, 1957; 2: 335, 337, 403, 664, 
1029, 1151, 1157, 1181, 1278, 1295, 1298; 3: 58, 277, 596, 1082, 1191; 
4: 6, 6518, 6546, 
neutron cross section, 3: 764; 4: 810, 2045 
oxidation and reduction states, 2: 1521 
radiation absorption by, 2: 1171; 3: 986 
radiometric analysis, 4: 2636, 3683 
renal excretion of, 4: 5145 
separation methods, 1: 434; 2: 1535, 1536 
spectra, 4: 6709 
transmutation by plants, 3: 2039 
Iodine isotopes 
abundance and distribution, 3: 2223 
formation of, 1: 67, 470 
isotopic exchange, 4: 3012 
isotopic identification, 4: 2337 
nuclear properties, 1: 114 
radiographic uses, 1: 845 


Separation methods, 4: 121 
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Physical properties, 4: 6608 
Indium compounds 
indium hydride, 2: 678 
indium oxinate, 2: 1544; 3: 1534 
Indole 
a therapeutic uses, 1: 1039, 1199; 2: 309, 664; 4: 1887, 3621, 4155, 5374 | 
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Iodine isotopes 
tracer applications, 1: 1051, 1957; 2: 309, 1521; 4: 1675, 5374 
uses in syntheses, 2: 722 


isotopic identification, 4: 1566, 6205 
radioactive disintegration, 4: 1566 

isotopic identification, 4: 868, 1566, 6205 

radioactive disintegration, 4: 868, 1566 

Iodine 

isotopic identification, 4: 1566, 6205 

nuclear properties, 3: 1467 

radioactive disintegration, 4: 868, 1566 

Iodine 

formation of, 2: 1617 

isotopic identification, 4: 6205 

radioactive disintegration, 4: 868 

tracer applications, 4: 2591 

Iodine 

alpha cross section, 4: 5302 

neutron cross section, 2: 936 

nuclear properties, 2: 233, 1404, 1617, 1972; 3: 1403, 1407 

Iodine I'* 

isotopic separation, 4: 4321 

neutron cross section, 1: 136; 2: 1800 

radioactive disintegration, 4: 5943 

tracer applications, 4: 2591 

uses in synthesis, 4: 4252 

Iodine 

nuclear properties, 3: 761, 1268, 1407 

radioactive disintegration, 4: 791 

Iodine 1'*° 

dosage determinations, 4: 1640 

therapeutic uses, 1: 354, 845, 1937; 3: 583; 4: 2573, 3619, 4484, 
6036 

tracer applications, 4: 2591, 4484 

Iodine 

analysis, 4: 4243 

biological effects, 1: 30, 246, 416, 1350; 2: 37, 41,403; 3: 200, 
535, 1046, 1833; 4: 2139, 4442, 4742, 5831, 6018, 6506 
decontamination procedures for, 3: 2090, 2091 

diagnostic uses, 1: 355, 875, 1063, 1512, 1738, 1934; 2: 343, 876; 
3: 53, 1192, 1856, 1863, 1864, 2054, 2070; 4: 1362, 1368, 1377, 1641, 
1646, 1940, 1949, 2165, 3322, 3868, 4170, 4181, 4485, 6279, 6280, 6282, 
6284, 6306, 6516, 6536 

dosage determinations, 2: 2232; 3: 43; 4: 648, 1640, 5104, 5579 
formation of, 1: 62, 469; 2: 1536 

hazards involving, 4: 3295 

isotopic identification, 4: 4243 

nuclear properties, 1: 996; 2: 288, 597, 808, 842, 1667, 1670, 2205; 
3: 188, 191, 496, 910, 1313, 1317, 1431 

radiation effects, 4: 2126 

radioactive disintegration, 4: 893, 1314, 2077, 2080, 3549, 4701, 4954, 
5995, 6465 

radioautographic uses, 1: 337, 339, 355, 698, 1358, 1489; 2: 37; 
4: 45, 401, 1359, 2545, 2594, 2599, 4546, 5580, 5639 

radiographic uses, 4: 6033 

radiometric analysis, 1: 918; 3: 1181, 2127, 2302; 4: 6, 87, 946, 
3684, 3923, 5385 

renal excretion of, 4: 5376 

standardization of sources, 4: 893 

therapeutic uses, 1: 355, 556, 557, 845, 847, 649, 1040, 1329, 1330, 
1493, 1934, 1935, 1936, 1937; 2: 646, 1007, 1278, 2053, 2217, 2219, 
2233; 3: 36, 43, 45, 46, 52, 53, 54, 56, 59, 67, 262, 264, 277, 567, 571, 
583, 918, 920, 924, 1056, 1072, 1650, 1856, 2092, 2113; 4: 55, 401, 402, 
403, 405, 648, 1021, 1343, 1639, 1652, 1940, 1949, 2554, 2561, 2573, 
2903, 2919, 2921, 3295, 3305, 3309, 3322, 3615, 3619, 3622, 3864, 3866, 
3868, 3869, 3875, 4162, 4169, 4180, 4182, 4199, 4470, 4472, 4478, 4480, 
4484, 4485, 4486, 4524, 4742, 4756, 4763, 4766, 4767, 4771, 5122, 5127, 
5128, 5369, 5581, 5842, 6036, 6041, 6283, 6285, 6286, 6291, 6299, 6516, 
6517, 6518, 6520, 6521, 6523 

tracer applications, 1: 376, 385, 552, 710, 711, 712, 714, 870, 875, 
1056, 1063, 1329, 1350, 1351, 1355, 1358, 1507, 1512, 1735, 1736, 1737, 
1738, 1739, 1740, 1936; 2: 335, 337, 404, 671, 877, 1029, 1151, 1157, 
1278, 1295, 1298, 2228, 2232, 2233; 3: 58, 59, 67, 74, 277, 278, 596, 
612, 617, 622, 938, 945, 1082, 1083, 1181, 1191, 1192, 1502, 1650, 1801, 
1856, 2053, 2054, 2058, 2068, 2069, 2070, 2072, 2073: 4: 4, 6, 15, 55, 
382, 589, 593, 606, 618, 619, 929, 932, 937, 942, 954, 959, 961, 963, 972, 
975, 984, 1087, 1343, 1356, 1359, 1360, 1361, 1362, 1364, 1368, 1371, 
1377, 1408, 1413, 1646, 1666, 1672, 1678, 1680, 1940, 1945, 1949, 2224, 
2243, 2250, 2251, 2264, 2590, 2591, 2594, 2599, 2603, 2612, 2968, 2969, 


Iodine I'** 
tracer applications, 
2970, 2994, 3367, 3380, 3391, 3395, 3636, 3650, 3651, 3663, 3669, 3899, 
3902, 3903, 3909, 3923, 4195, 4199, 4205, 4209, 4213, 4219, 4484, 4523, 
4524, 4537, 4546, 4547, 4587, 4597, 4780, 4790, 4793, 4812, 4851, 5122, 
5142, 5145, 5157, 5158, 5163, 5173, 5174, 5373, 5376, 5380, 5384, 5403, 
5581, 5589, 5590, 5616, 5621, 6059, 6069, 6076, 6281, 6284, 6286, 6299, 
6306, 6311, 6313, 6315, 6323, 6327, 6517, 6536, 6546 . 
uses in syntheses, 2: 1545; 3: 1341, 1667, 1883, 2058; 4: 1075, 
1080, 3715, 6111 
Iodine I 
nuclear properties, 2: 1669 
Iodine I 
isotopic identification, 4: 1546 
nuclear properties, 2: 1670 
Iodine 
isotopic identification, 4: 1546 
nuclear properties, 1: 1359 
Iodine 
nuclear properties, 2: 1670, 1671, 1989 
Iodine 1'** 
nuclear properties, 1: 692 
lodine 
nuclear properties, 2: 1000 
Iodine compounds 
hydrogen iodide, 4: 4568 
iodine cyanide, 3: 670 
iodine fluorides, 4: 1690 
iodine heptafluoride, 4: 5197 
periodic acid, 3: 283; 4: 5628 
Ion beams 
current measurement, 4: 6738 
focusing devices, 4: 233, 264 
Ton guns 
(See subhead sources under Ions.) 
Ionium 
(See Thorium 
Ionization chambers 
analytical uses, 1: 1878; 2: 1519, 1523, 1635; 4: 5728, 6652 
auxiliaries, 3: 751, 1443; 4: 1175, 1255, 1266, 2407, 5945 
construction and operation, 1: 93, 94, 95, 219, 494, 638, 922, 942, 974, 
1147, 1276, 1295, 1648, 1649; 2: 197, 225, 549, 560, 969, 1098, 1100, 
1105, 1110, 1252, 1423, 1519, 1523, 1824; 3: 442, 449, 450, 462, 818, 
833, 985, 1998, 2291, 2311; 4: 284, 308, 535, 538, 541, 544, 549, 550, 
552, 822, 823, 834, 1244, 1248, 1249, 1253, 1254, 1259, 1314, 1484, 1486, 
1488, 1495, 1497, 1498, 1549, 1757, 1769, 1775, 1785, 2030, 2034, 2398, 
2399, 2402, 3157, 3165, 3771, 4004, 4036, 4039, 4334, 4341, 4384, 4644, 
4967, 5266, 5460, 5736, 5810, 5819, 5919, 6181, 6189, 6409, 6420, 6461 
cosmic radiation detection with, 1: 631, 1804; 2: 1199, 1354, 1900; 
3: 1229, 1698, 2190, 2200; 4: 208, 212, 709, 1457, 1474 
electron drift in, 4: 2395 
industrial uses, 4: 1171 
ore assaying with, 4: 5230 
petroleum well logging with, 2: 1241; 4: 160, 162, 163, 164 
theory of, 3: 1596; 4: 546 
Ionization gauges 
construction and operation, 4: 3434, 3477, 4880, 5313 
Ion microscopes 
(See also Electron microscopes; Proton microscopes.) 
construction and operation, 2: 145 
Ionosphere 
potential gradient in, 4: 1719 
Tonotrons 
construction and operation, 2: 1210 


Ions 
(See also Ion sources.) 

acceleration of, 2: 582, 1406; 4: 4688 

action in electric fields, 4: 5761 

action in electromagnetic fields, 1: 309, 1137; 2: 790, 1078, 1645; 
3: 1425; 4: 3526 

action in magnetic fields, 4: 23, 232, 1191, 3526 

charge determinations, 4: 6564 

detection and measurement, Z: 1418, 1420; 3: 1997; 4: 4688, 5988 

paramagnetic, 4: 6627 

sources, 1: 90, 97, 100, 103, 271, 522, 783, 1041, 1129, 1172, 1432, 1433, 
1915; 2: 244, 509, 510, 918; 3: 376, 392, 807, 1126, 1247, 1570, 1572, 
1573, 1704, 1705; 4: 4326, 4327, 4418, 4642, 4687, 4940, 4941, 4946, 
6491 

velocity measurements, 3: 1703 

wave equations for, 1: 832, 833 
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Ton sources 

(See also subhead sources under Ions.) 
auxiliaries, 4: 268 

construction and operation, 4: 1195, 2446, 2449, 2450, 2451, 3263, 4945, 

5937 

particle accelerators for, 4: 268 
lon velocity analyzers 

construction and operation, 3: 2232 
Iridium 

analysis, 2: 1305 

fission of, 2: 1975 

neutron cross section, 1: 979 
nuclear properties, 2: 1438, 1972, 2027 
radiation absorption by, 3: 986 
separation methods, 1: 331 

Iridium isotopes 

formation of, 1: 670 

nuclear properties, 3: 2253 

Iridium 

isotopic identification, 4: 3542 
radioactive disintegration, 4: 3542 
Iridium Ir 

isotopic identification, 4: 3542 
radioactive disintegration, 4: 3542 
isotopic identification, 4: 3542 
radioactive disintegration, 4: 3542 
Iridium Ir'™ 

radioactive disintegration, 4: 5778 
Iridium 

nuclear properties, 1: 157, 885, 1698; 3: 2018, 2019 
radiographic uses, 3: 1673 
therapeutic uses, 4: 6524 

Iridium Ir™ 

isotopic identification, 4: 3548 
nuclear properties, 1: 331; 3: 2019 
radioactive disintegration, 4: 6227 
Iridium Ir'* 

isotopic identification, 4: 2777 
Iridium Ir'” 

isotopic identification, 4: 2777 

Iron 


(See also Steel.) 
abundance and distribution, 3: 2222 
analysis, 1: 429, 914, 1253, 1968; 3: 78, 1335, 1665; 4: 663, 1383, 
4291, 6563 
chemical properties, 3: 958; 4: 1409, 1410, 5674, 6366, 6708 
corrosion of, 3: 958, 1676 
crystal structure, 1: 1109, 1404 
deposition in tumorous tissue, 4: 2200 
determination in ammonium oxalate, 4: 6712 
determination in uranium compounds, 4: 6712 
magnetic properties, 2: 1621; 3: 1110 
metabolism of, 4: 2978, 3353, 4212, 4526 
metabolism studies with isotopes, 1: 350, 380, 388, 390, 871, 1051, 
1057; 2: 1860; 3: 620, 1325; 4: 8, 6318, 6319 
metallurgical properties, 3: 1905 
metallurgy, 4: 1711, 2679, 3064 
neutron cross section, 1: 140, 141, 656,657; 2: 526; 3: 1392; 4: 
746, 5979 
nuclear properties, 2: 1814 
nuclear reactions, 4: 740, 4950 
oxidation and reduction states, 1: 1707 
physical properties, 2: 2125; 4: 746, 3067, 3691 
radiation absorption by, 1: 441, 443, 1403; 2: 376, 457, 1069, 1188, 
1363, 1365, 1908, 2096; 3: 710, 971, 1600; 4: 750, 837, 846, 4091, 
4378 
radiation effects on, 3: 1665 
radiation polarization by, 4: 746 
radiation scattering by, 1: 140, 1637; 2: 1390, 1973; 3: 1948; 4: 
1558, 3822 
refractory properties, 4: 3956 
separation methods, 4: 103, 3019 
spectra, 1: 1347 
surface hardening of, 4: 1448 
thermodynamic properties, 4: 2270, 2341 
fron isotopes 
abundance and distribution, 2: 757; 3: 2220 
therapeutic uses, 4: 3866 
tracer applications, 1: 871, 1051, 1057; 2: 1860; 3: 2051; 4: 171, 
1659, 2235, 2246, 2255, 3664, 4204, 4206, 4512, 6079 


Iron Fe™ 

nuclear properties, 1: 1008, 1014 
Iron Fe™ 

nuclear reactions, 4: 2444 

Iron Fe™ 


isotopic identification, 4: 3998, 3999 

neutron cross section, 3: 1136 

nuclear properties, 2: 1404 

nuclear reactions, 4: 4073 

Iron Fe™ 

analysis, 4: 2959 

formation of, 1: 470 

isotopic identification, 4: 4370 

nuclear properties, 1: 1871 

therapeutic uses, 3: 2092; 4: 4199 

tracer applications, 1: 380; 2: 336; 3: 63, 594, 595, 1325, 2062, 2067; 
4: 8, 2959, 3363, 3392, 3641, 4199, 4513, 4514, 4515, 4555, 5585, 5674, 
6312, 6318, 6319 

uses in syntheses, 4: 1366 

Iron Fe * 

nuclear properties, 3: 1662, 1685; 4: 5486 

nuclear reactions, 4: 6195 

physical properties, 4: 4003 

tracer applications, 3: 1325; 4: 4525 

Iron Fe™ 

nuclear properties, 1: 1153; 3: 1141, 1583, 1662, 1717 

radioactive disintegration, 4: 1582 

Iron Fe™ 

isotopic separation, 4: 5447 

radioactive disintegration, 4: 4099 

Iron Fe” 

formation of, 1: 469, 470 

isotopic identification, 4: 3019, 4370 

therapeutic uses, 1: 472; 3: 2092; 4: 4199 

tracer applications, 1: 350, 380, 387, 388, 390; 2: 671, 1467; 3: 63, 
594, 595, 620, 937, 2067; 4: 8, 1409, 1410, 2978, 3276, 3363, 3378, 
3637, 4199, 4212, 4513, 4514, 4526, 5143, 5585, 6075, 6312, 6318, 6319, 
6517 


analysis, 1: 1392 

crystal structure, 1: 311, 1140; 2: 2128; 3: 106 
1852; 2: 512 

properties, 1: 1832, 1847; 2: 512; 3: 1109 
radiation effects on, 4: 2669 
' refractory properties, 4: 3043 

Iron compounds 
ferric nitrate, 4: 
ferric sulfate, 4: 2305 
ferric thiocyanate, 4: 4569 

ferrous oxide, 4: 2270 ~ 
ferrous sulfate, 4: 1696 
hydroferrocyanic acid, 2: 234 

iron acetylacetonate complexes, 3: 1210 
iron carbonyl, 4: 173, 5659 

iron chlorides, 3: 1352 

iron hydroxide, 4: 4244 

iron nitride, 4: 6366 

iron oxide, 4: 4378 

iron sulfates, 4: 5176 

radiation effects on, 4: 4833 

Iron ores 

radiat‘on absorption by, 4: 844 
Irradiation ulcers 

therapy, 4: 4183 

Isatin oxime 

analytical reagent for U, 1: 1968; 4: 3425 
Isoamy] alcohol 

radiation effects on, 4: 4382, 4832 
solubility of thorium nitrate in, 1: 258 
Isobutyl alcohol 

separation methods, 4: 5398 

solubility of uranyl nitrate in, 2: 1741 
Isobutyric acid 

decarboxylation of, 4: 928 

metabolism of, 4: 928 

Isocaproic acid 

degradation of, 4: 928 

metabolism of, 4: 928 

Lsopropyl acetate, trifluoro- 

synthesis of, 4: 5867 


1: 
As 
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Isopropy! ether 
solvent extraction uses, 

Isotopes 
(See also specific isotopes listed by mass number under specific ele- 
ments such as Carbon C™, etc.) 

abundance and distribution, 1: 138, 471, 1165, 1376, 1755, 1839, 1840; 
2: 15, 16, 155, 390, 497, 499, 500, 921, 922, 1214, 1215, 1376, 1579, 
1954, 1956, 1978; 3: 150, 1682, 1957; 4: 277, 733, 736, 1206, 3134, 
3509, 3757, 3995, 4305, 4306, 5011, 5972, 6165, 6444 

analysis, 1: 54, 275, 278, 462,471; 2: 1333, 1334, 1579, 1646, 1647, 
1731; 3: 1099, 1447, 2229; 4: 2380, 3758, 3971, 3995, 5714 

atomic structure, 1: 499; 4: 1212 

availability, 1: 361, 362, 644, 672, 780, 957, 1717, 1837, 1946; 2: 148, 
152; 3: 136, 386; 4: 2379, 5904 

biological effects, 1: 19, 35, 254, 404, 1116, 1761, 1763; 3: 540, 541, 
1174, 1834 

chemical properties, 2: 919; 3: 2225 

diagnostic uses, 1: 1199; 2: 670; 3: 2052, 2108; 4: 1933, 1940, 
6279, 6280 

dosage determinations, 
2916, 2917, 5093 

gamma cross section, 1: 1483 

handling and transportation, 1: 111, 278, 781; 2: 488, 2112, 2224; 

3: 26, 2224; 4: 645, 1692, 3246, 3247, 3608, 4754, 5364, 6612 

hazards involving, 4: 37, 646, 1015, 1337, 1630, 1634, 2147, 2535, 
2878, 2882, 2994, 3292, 4448, 4738, 5135, 5361 

industrial uses, 4: 148 

isotopic exchange, 4: 4817, 5211 

metabolism and toxicology, 1: 416, 424, 1116; 2: 1181; 

neutron cross section, 2: 530,535; 4: 5292 

nuclear properties, 1: 138, 152, 170, 468, 652, 803, 809, 1165, 1298, 1659, 
1704, 1837, 1838, 1857, 1915; 2: 341, 782, 822, 923, 937, 949, 994, 1092, 
1215, 1232, 1246, 1312, 1818, 1976, 2159; 3: 387, 404, 407, 781, 1714, 
1722, 2250, 2267, 2273, 2324; 4: 756, 1208, 1523, 1793, 2426, 2427, 

5011, 5481, 5487, 5489, 6685 

nuclear reactions, 4: 2775, 2784, 4302, 5300, 5474 

physical properties, 1: 179, 468; 4: 5940, 6238 

production, 1: 111, 170, 228, 343, 365, 469, 470, 472, 557, 600, 959, 

1007, 1008, 1014, 1016, 1348, 1495, 1837; 2: 501, 755, 758, 1318, 1334, 
1809, 1955; 4: 98, 371, 423, 1018, 1258, 1665, 2379, 3261, 3665, 4222, 
4364, 5024, 6625 

radioactive disintegration, 
5002 

radioautographic uses, 1: 335, 337, 339, 549, 550, 864, 1368; 2: 304, 
1002, 2053; 4: 1341, 2544, 2994, 3662, 4154, 4461, 5365, 5366, 5839 

radiographic uses, 3: 1646; 4: 4595 

radiometric analysis, 4: 5385 

separation methods, 1: 1348; 2: 501,927; 3: 1089; 4: 2717, 3479, 
4319, 5393 

Spectra, 1: 799; 2: 660 

Stability of, 4: 6685 

standarization of, 3: 1447 

tables, 1: 465, 643, 1277, 1838; 2: 228, 1215; 4: 4636, 6655 

therapeutic uses, 1: 342, 343, 347, 349, 370, 371, 378, 468, 472, 473, 
553, 554, 557, 559, 701, 844, 864, 1278, 1331, 1495, 1741; 2: 341, 

345, 644, 645, 856, 858, 866, 873, 881, 1156, 1280, 1446, 1452, 2053, 
2214; 3: 572, 924, 1859, 2052, 2107, 2108; 4: 9, 10, 14, 46, 48, 1018, 
1639, 1648, 1665, 1940, 1948, 2238, 2254, 2559, 2592, 2605, 2611, 2914, 
2916, 2917, 2919, 3624, 3863, 3866, 3870, 3871, 3898, 4155, 4162, 4164, 
4171, 4182, 4211, 4214, 4480, 4487, 4534, 4539, 4806, 5121, 5126, 6525 

tracer applications, 1: 276, 342, 343, 361, 362, 364, 365, 366, 370, 371, 
381, 386, 468, 472, 557, 559, 570, 571, 572, 578, 579, 583, 672, 701, 716, 
830, 844, 864, 865, 872, 965, 1051, 1053, 1278, 1331, 1348, 1352, 1356, 
1511, 1741; 2: 334, 341, 345, 347, 349, 642, 644, 670, 671, 672, 675, 
755, 758, 797, 866, 872, 873, 880, 881, 885, 886, 887, 956, 1030, 1097, 
1154, 1156, 1174, 1181, 1241, 1452, 1503, 1728, 1731, 1733, 1734, 1735, 
1955, 2053, 2055, 2057, 2238; 3: 103, 328, 329, 330, 331, 498, 572, 618, 
671, 673, 687, 688, 948, 1189, 1785, 1802, 1887, 2052; 4: 9, 10, 14, 48, 
122, 147, 149, 226, 359, 364, 371, 397, 423, 633, 695, 960, 1086, 1372, 
1373, 1437, 1663, 1665, 1673, 1674, 1675, 1676, 1700, 1940, 1948, 1951, 
1961, 2238, 2239, 2254, 2265, 2267, 2303, 2334, 2592, 2595, 2596, 2601, 
2605, 2611, 2613, 2616, 2617, 2843, 2914, 2976, 2984, 2995, 3137, 3245, 
3246, 3365, 3379, 3652, 3665, 3722, 3731, 3732, 3733, 3734, 3888, 3897, 
3947, 3953, 4154, 4164, 4197, 4198, 4210, 4211, 4214, 4222, 4525, 4529, 
4534, 4535, 4536, 4538, 4539, 4781, 4782, 4784, 4805, 4806, 5121, 5126, 
5136, 5150, 5164, 5167, 5363, 5404, 5554, 5593, 5614, 5617, 5683, 5902, 
5903, 6625 

uses in syntheses, 


1: 917; 2: 1895; 4: 3412 


2: 645, 1280, 1795; 3: 41, 1044; 4: 1640, 


4: 5829 


4: 2099, 2809, 4070, 4198, 4302, 4390, 5001, 


2: 501, 723; 3: 1802; 4: 115, 3734 


Isotopes separation methods 

(See also Diffusion phenomena.) 

(See also subhead isotopic separation under specific isotopes.) 
1: 478; 


centrifugal, 4: 495, 2720 
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Isotopes separation m:thods 
chemical exchange, 4: 121, 229, 1397, 1477, 1479, 1743, 1744, 2650, 
2718, 2719, 2720, 4255, 4321, 4322, 4323, 4417, 4638, 4641, 5258, 6466 
distillation, 4: 1478, 2015, 2720, 3214 =g 
electrolytic, 1: 116, 474, 960, 1135, 1378; 2: 153, 154, 760, 924, 925; t 
3: 139; 4: 1188, 4640 § 
electromagnetic, 1: 476, 478, 1041, 1282, 1283, 1644, 1714, 1864; 2: j 
156; 3: 139, 501, 2226; 4: 1126, 1742, 2014, 2717, 5447 i 
electrophoresis, 4: 739 
gaseous diffusion, 1: 1378; 2: 1797; 3: 501; 4: 228, 6107, 6628 
gaseous exchange, 1: 63, 113, 474, 475, 1280, 1281 


general and theoretical, 4: 3137 
ion exchange, 4: 6587 
solid-gas fractionation, 4: 2293 


Szilard-Chalmers reaction, 2: 354, 502, 1159, 1160, 1798 

thermal diffusion, 1: 478, 1134, 1280, 1607, 1660; 2: 1580; 3: 390, 
1250; 4: 227, 230, 1187, 1189, 2716, 2720, 3480, 4318, 4639, 5259, 
5260, 5448, 5449, 5712, 5941, 5942, 6656 f 

Isovaleric acid 


metabolism of, 4: 5146, 5172 


Keratitis 

radiation therapy, 
Ketones 

synthesis of, 4: 3697 
Ketones, acylamino- 

synthesis of, 4: 6594 
Ketones, beta-di- 

chelation processes involving, 
synthesis of, 4: 2640 
Ketosteroids 

effects of radiation on excretion of, 
Kidney diseases 

phosphorus metabolism in, 4: 3666 
radiation therapy, 3: 233, 570; 4: 400 
Kidneys 

function studies of, 
Kilns 

design and construction, 
Kinetic theory 

(See subhead equations of state under Gases.) 
Krypton 

analysis, 1: 115; 2: 503 

bibliography, 3: 1652 

chemical properties, 2: 78 

deuteron cross section, 4: 5978 
geochemical history, 4: 167 

metabolism and toxicology, 4: 5170 

neutron cross section, 4: 6431 

nuclear properties, 4: 6414 

nuclear reactions, 4: 790 

physical properties, 2: 1261; 4: 3966 

radiation scattering by, 4: 4092 

separation methods, 4: 101 

spectra, 2: 1851 

Krypton isotopes 

abundance and distribution, 4: 5714 

nuclear properties, 1: 114, 117 

separation methods, 4: 495 

tracer applications, 4: 5170, 6517 
Krypton Kr” 

formation of, 1: 1482 

nuclear properties, 1: 
Krypton Kr”® 

formation of, 1: 1482 

nuclear properties, 1: 
Krypton Kr®° 

isotopic identification, 

neutron cross section, 
Krypton Kr*! 


4: 3625 


3: 2131 


2: 1444 


4: 4497 


2: 1515 


1482 


1482 


4: 859 
4: 5998 


radioactive disintegration, 4: 5998 
Krypton Kr® 
nuclear properties, 4: 758 
radioactive disintegration, 4: 3223 
Krypton 
formation of, 1: 1482 
nuclear properties, 3: 1315; 4: 5782 
radioactive disintegration, 4: 5782, 6235 
Krypton Kr® 
neutron cross section, 2:*1964 


nuclear properties, 2: 533; 3: 1315 


1112, 
Krypton Kr 

nuclear properties, 3: 1315 
Kurie plots 

1; 797; 2: 216, 1246 ‘ 
Kynurenic acid 

metabolism of, 1: 372; 2: 2048 
Kynurenine é 
metabolism of, 1: 372; 2: 2048 
Laboratories, metallurgical 

design and construction, 4: 697 


Laboratories, radiochemical 
design and construction, 4: 81, 361, 408, 645, 1633, 1648, 1956, 2646, 
3247, 3408, 3409, 3704, 3932, 5821, 5876, 6015, 6343, 6648 
design and equipment, 1: 120, 121, 479, 961, 1418, 1440; 2: 314, 316, 393, 
1016, 1053, 1075, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291, 1450, 
1451, 1469, 1524, 1525, 1526, 1722, 1759, 2224, 2225; 3: 786, 913, 933, 
953, 1631, 2090, 2091, 2121, 2122, 2126, 4: 1392, 1395, 1691, 1956, 2646, 
3247, 3408, 3409, 5821, 5876, 6015, 6648 
materials of construction, 3: 1654; 4: 5876 
Laboratory animals 
(See also Animals and specific animals such as Cats; Dogs; etc.) 
care and treatment, 1: 253; 3: 526 
metabolism and toxicology studies, 4: 5608 
Laboratory equipment 
adsorption columns, 4: 2283 
analytical balances, 2: 2117; 3: 385 
anesthesia apparatus, 3840 
automatic titrimeters, 4: 3702 
blood pipet shaker, 4: 2645, 5394 


4: 
4: 


blood-pressure recorder, 3: 1048 
centrifuges, 4: 2283 

ceramics testing machines, 2: 1514 
chromatographic, 4: 1056 


chromatographic separators, 4: 5393 
collodion film screen device, 3: 749 
crystal-growing apparatus, 1: 1108 
distillation apparatus, 4: 4409 
electroplating-control device, 4: 5199 


filtration apparatus, 2: 139, 1329; 3: 1669; 4: 5798 
flowmeters, 3: 1384; 4: 2374 
fluxmeters, 3: 1123 
for radiobiological syntheses, 4: 3720 
furnaces, 4: 5395 
galvanometers, 3: 1124 
gas analysis apparatus, 4: 6578 
gas permeability apparatus, 3: 662 
gas purification apparatus, 4: 4407 
general, 4: 82, 4939 
hoods, 1: 1826; 4: 81, 408, 3408, 3409, 5878, 
hypodermic needle, 4: 1692 
induction furnaces and heaters, 2: 1336, 1592; 4: 1693, 4574 
interaction coefficients apparatus, 4: 5877 
ion-velocity analyzer, 3: 1703 
apparatus, 4: 4754 
kilns, 2: 1515 
liquid-dispensing nozzle, 4: 3254 
liquid extractors, 3: 131; 4: 3411, 4866 
low temperature bath, 4: 2283 
magnetic stopcocks, 4: 1048 
manuals, 4: 6101 
materials-testing equipment, 4: 5801 
mechanical stirrers, 1: 947; 2: 143 
microapparatus, 4: 84, 96 
microburets, 2: 144 
microchemical, 4: 1051 
micropipets, 4: 3687 
microscope hot stages, 2: 146 
molecular still, 4: 1049 
neutral particle focusing device, 3: 1245 
periscopes, 4: 6648 
pH meters, 3: 1125; 4: 1045 
pipets, 4: 83, 96, 1052, 1956, 6103 
plastic tube cutter, 4: 1391 
radiation effects on, 4: 3011 
radiation shields, 2: 1451 


radioactive contamination, 4: 1016 
radiobiological synthesis apparatus, 
4: 2302, 2374 


3: 215 
radiochemical, 
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Laboratory equipment 
remote control apparatus, 

2647, 3247, 6579, 6648 
resistance furnaces, 4: 2286 
retorts, 4: 6480 

rotating funnel, 4: 1392, 1691 
sampling device, 3: 1195, 1655 
uranium metal dissolver, 2: 1923 
vacuum furnaces, 3: 756, 2124 
wet-combustion apparatus, 4: 3703 
x-ray dosage device, 2: 1511 

x-ray machines, 3: 755 
Laboratory safety practices, 

4: 1393 
Lactic acid 

chemical properties, 4: 4854 
metabolism of, 4: 1369, 3368 

synthesis of labeled, 4: 1660, 1701, 3642 


3: 748, 953, 1089, 1177, 1244; 4: 83, 1395, 


Lakes and ponds 
phosphorus cycle in, 4: 3660 
Lanthanides 
place in periodic system, 4: 1038 
Lanthanum 
analysis, 1: 202, 1335, 1939; 2: 1702, 1704, 1708, 1709; 4: 134, 1108 


chemical properties, 4: 2290, 5680 

crystal structure, 4: 437 

ionization of, 1: 1911, 1963; 2: 1849 
metabolism and toxicology, 1: 43; 2: 1181; 4: 1655, 3882, 4504 
neutron cross section, 4: 5979 
nuclear reactions, 4: 4950 

physical properties, 1: 855; 4: 437 
production, 1: 1623 

purification, 4: 4125 

separation methods, 1: 331; 2: 1447; 
1107, 1399, 1698, 3722, 5884, 6580 
spectra, 1: 1938 


Lanthanum isotopes 
abundance and distribution, 1: 704; 4: 656 
nuclear properties, 1: 854, 1715 
tracer applications, 1: 43 
uses in syntheses, 1: 60 
Lanthanum La “* 
isotopic identification, 4: 1307, 3973 


4: 100, 436, 666, 690, 1106, 


isotopic identification, 4: 3973, 5327 

radioactive disintegration, 4: 5327 

Lanthanum La ‘** 

isotopic identification, 4: 1307, 3973 

nuclear properties, 1: 703, 1042 

Lanthanum La 

isotopic identification, 4: 1307 

nuclear properties, 1: 703 

Lanthanum 

formation of, 2: 1617 

nuclear properties, 1: 703, 1042, 1203 

Lanthanum La“ 

nuclear properties, 2: 1617 

radioactive disintegration, 4: 4105 

Lanthanum La 

nuclear properties, 1: 1042, 1928; 3: 1720; 4: 760 
nuclear reactions, 4: 1319 
radiation absorption by, 3: 1720 


Lanthanum La“*° 

biological effects, 1: 38 

formation of, 2: 1665 

isotopic identification, 4: 1319 

isotopic separation, 1: 1282 

neutron cross section, 1: 975; 2: 2137 

nuclear properties, 1: 331; 2: 1663, 1664, 1673 
radioactive disintegration, 4: 898, 1319, 2093 
radiographic uses, 1: 1328 

tracer applications, 4: 100, 666, 2290 
Lanthanum 
nuclear properties, 2: 
Lanthanum colloids 
preparation, 2: 1859 
spectra, 


1666, 1878 


4: 3016 

Lanthanum compounds 

lanthanum acetylacetonate, 1: 1716 
lanthanum bromide, 1: 588 


equilibrium still, 4: 2302 
extraction syringe, 4: 5637 — 
Lanthanum La ™ 


Lanthanum compounds 

lanthanum carbonates, 4: 5203 

lanthanum chloride, 1: 588; 4: 2681, 6104 
lanthanum citrate complexes, 4: 433 
lanthanum cobaltic oxide, 4: 6095 

lanthanum deuteride, 3: 308 

lanthanum dibenzoylmethane complex, 4: 6589 
lanthanum disilicide, 4: 6347 
lanthanum ferricyanide, 2: 650; 4: 5883 
lanthanum fluoride, 1: 590; 2: 1893; 3: 2144; 
lanthanum hydride, 3: 308 

lanthanum hydroxide, 1: 588, 1335 

lanthanum nitrate, 4: 690, 6583 

lanthanum oxide, 1: 1335; 4: 6105 

lanthanum oxinate, 1: 1335 

lanthanum oxysulfide, 1: 723; 3: 666 
lanthanum perchlorate, 1: 1938 
lanthanum phosphate, 1: 705, 1712; 
lanthanum sulfide, 3: 665; 4: 133 
lanthanum tungstate, 4: 1109 

potassium fluolanthanate, 1: 762, 763 

sodium fluolanthanate, 1: 762 

Larynx diseases 

radiation therapy, 3: 234, 256, 578, 1065, 1074, 1528, 1531; 4: 


1874, 1888, 2178, 2181, 2201, 2205, 2546, 2892, 3326, 4463, 4498 


4: 4229 


4: 6335 


1847, 


radioisotopes therapy, 4: 2892, 2926 

Laurin, tri- 

metabolism of, 4: 3658 

Lead 

analysis, 1: 1254, 1968; 2: 59; 3: 82, 279, 280, 1086 


crystal structure, 3: 1950 
diffusion in crystals, 4: 127 
diffusion in minerals, 2: 1959 
electrodeposition of, 4: 3942 
electron emission from, 3: 1458 
fission of, 2: 1975; 3: 1726, 4: 791 
gamma cross section, 2: 1166; 4: 809 
metabolism and toxicology, 3: 1056; 4: 1, 2944, 2946, 3629, 3630, 3631 
neutron cross section, 1: 140,979; 2: 527, 777, 1596, 2143; 3: 764, 
1392, 1712, 2236; 4: 742, 4072, 4365, 4659, 5745 
nuclear properties, 2: 846; 3: 766, 1712; 4: 191, 1528, 4085 
nuclear reactions, 4: 740, 809, 1306, 1517, 2773, 2805, 3518, 4628, 5984 
occurrence, 4: 4286 
photodisintegration of, 4: 5984 
production, 1: 1629 
radiation absorption by, 1: 5, 73, 79, 440, 441, 442, 443, 728, 766, 886, 
931, 1105, 1107, 1374, 1400, 1401, 1562, 1564, 1565, 1566, 1567, 1568, 
1799; 2: 3, 106, 111, 114, 375, 376, 379, 740, 743, 443, 915, 1165, 1166, 
1188, 1200, 1202, 1239, 1363, 1365, 1550, 1558, 1567, 1769, 1908, 1909, 
1910, 1911, 1912, 1913, 1914, 2096, 2102; 3: 124, 126, 539, 710, 740, 745 
971, 973, 979, 1218, 1237, 1377, 1453, 1600, 2208; 4: 195, 837, 846, 849, 
1476, 1991, 2077, 2797, 2885, 3120, 4091, 5519, 5990, 6151 
radiation effects on, 1: 997 
radiation scattering by, 1: 140, 1523; 2: 1973; 3: 1951; 4: 742, 1301, 
1558, 1560, 2682, 5990 . 
Lead isotopes 
abundance and distribution, 2: 481, 1791, 2073, 2123; 4: 459, 3049 
isotopic identification, 4: 1306 
nuclear properties, 2: 1383; 3: 2249; 4: 4056 
occurrence, 4: 2319 
spectra, 4: 4056 
tracer applications, 
Lead Pb? 
isotopic identification, 4: 1578 
Lead Pb? 
fission of, 3: 1726 
nuclear properties, 4: 5771 
radioactive disintegration, 4: 3824 
Lead Pb 2 
isotopic identification, 4: 6233 
Lead Pb 2% 
nuclear properties, 
nuclear reactions, 
Lead Pb 7°” 
nuclear properties, 3: 1397, 1719; 4: 1207, 3796, 4058, 5299, 5745, 
6200 


4: 2315 


4: 2427, 6200 
4: 4058 


nuclear reactions, 4: 4058 

radiation absorption by, 4: 1794 

Lead Pb?” 

abundance and distribution, 4: 3050 
fission of, 3: 1726 

nuclear properties, 4: 4058, 5745, 6200 
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Lead 
nuclear reactions, 4: 5985 q 
photodisintegration of, 4: 5985 q 
radioactive disintegration, 4: 4385 
Lead 
nuclear properties, 
Lead Pb?!” 

nuclear properties, 1: 330, 1189; 2: 967, 1132; 3: 
radioactive disintegration, 4: 853, 891, 1576, 4696 
separation methods, 4: 3709 

therapeutic uses, 3: 48 

tracer applications, 4: 127, 3630, 3631 

Lead Pb?” 

nuclear properties, 2: 550, 1132, 1440 : 
radioactive disintegration, 4: 1767, 4385 
tracer applications, 4: 3629 
Lead Pb?“ 
nuclear properties, 2: 623; 
radioactive disintegration, 
Lead alloys 

analysis, 4: 1979 
corrosion by, 4: 4600 
phase diagrams, 4: 1979, 5418 

physical properties, 2: 1588; 4: 1444, 6608 
Lead compounds 
lead chloride, 


1: 1316; 3: 1712; 4: 4058, 6200 258, 6200 


1989; 4; 4058 


3: 1472, 1595 
4: 2810 


1: 1586 
lead chloride fluoride, 1: 
lead nitrate, 2: 1401; 3: 
lead oxide, 4: 2272 
lead phosphates, 2: 2210 
lead sulfate, 3: 1653; 4: 5795 
lead tetraethyl-, 1: 1254 

Lead glass fabric 
for radiation protection, 

Lead ores 
analysis, 4: 3051 
radioactivity in, 3: 1912 : 

Leak detection 

(See subhead leak detection under Vacuum systems.) 


4: 1336 


metabolism of, 4: 977, 3913 
Lectures 

heat transfer, 3: 1898 
nuclear physics, 4: 769 


nuclear power, 4: 254, 255, 256, 257, 258, 259, 260 


Lemons 

metabolism of insecticides on, 4: 1667 
Leucine 

metabolism of, 3: 2071; 4: 3900, 4558, 6065, 6066 
Leukemia 


(See also Blood diseases.) 
radiation therapy, 4: 1023, 2911, 3330, 3874 
radioisotopes therapy, 4: 3874 
Leukocytes 
(See Blood cells; Blood system.) 
Light 
velocity of, 2: 1432; 
Linear accelerators 
(See also Accelerators, particle; Van de Graaff accelerators.) 
1: 307, 532, 818, 820, 1446, 1447, 1448, 1644, 1904, 1905, 1915; 2: 240, 
255, 585, 1236, 1238, 1405, 1406, 2156; 3: 772, 996, 1280; 4: 262, 512, 
649, 1232, 1235, 1550, 2071, 2106, 3816, 4689, 5309, 5314, 5516, 6213, 6678 
Linoleic acid 
determination of structure, 3: 1085 
molecular structure, 4: 4249 
synthesis of, 4: 4249 
Linolenic acid 
determination of structure, 3: 1085 
Lip diseases 
radiation therapy, 3: 928; 4: 1637, 1864, 1893, 3331 
radioisotopes therapy, 3: 1648; 4: 2156 
Lipids 
(See also Carbohydrates; Proteins. Specific lipids are also listed 
individually. ) 
cholesterol, 4: 614, 637 
fatty acids, 3: 1084; 4: 601, 602, 637 
glycerol trilaurate, 3: 2061 
glycerol tripalmitate, 2: 878, 2050 
glycerol tristearate, 3: 969 : 
metabolism of, 4: 2220, 2231, 4798, 5845, 6504 } 


phospholipids, 1: 168, 573, 581, 1062; 2: 339, 406, 1151, 1463 


4: 1237 


synthesis of labeled, 3: 2072 
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Liquid drop theory 
evaporation, 4: 5506, 5508 
fission, 4: 5505, 5508 

Liquid extractors 
construction and operation, 

Liquid level gauges 

(See Gauges.) 
Liquid metals 
(See Metals, liquid. ) 

Liquids 
bubble formation in, 
energy transport in, 
flow of, 4: 150 
fluorescence in, 4: 5950, 6456 

Liquid samples 
introduction into mass spectrometers, 

Liquid surfaces 
adsorption of dissolved substances on, 4: 3245 

Lithium 
analysis, 4: 5641 
chemical properties, 2: 74 
crystal structure, 2: 467 
effects on radiosensitivity, 4: 5351 
gamma cross section, 4: 809 
heat transfer by, 4: 6123 
metallurgical properties, 4: 5688 
metallurgy, 4: 468 
neutron cross section, 1: 1636; 2: 777; 
nuclear properties, 1: 5, 329, 838, 1702; 

2259, 2274; 4: 782, 1526, 1795 
nuclear reactions, 4: 740, 809 


3: 131 


6728 
5 


4: 
4: 5950 


5979 
1264, 2153; 


ors 


3: 1140, 1255, 


occurrence, 4: 4895 

production, 1: 1850; 2: 764; 3: 343; 4: 4895 
properties, 4: 468 

radiation absorption by, 2: 1165; 3: 986 


radiation detection uses, 4: 41 
radiation effects on, 4: 468 
specific heat, 4: 6123 
spectra, 1: 1725 

triton cross section, 4: 6207 
wave equations for, 4: 1526 


separation methods, 2: 153, 154 
absorption, 2: 383 
formation of, 3: 155 
isotopic identification, 4: 5269 
isotopic separation, 4: 2015 
nuclear properties, 1: 520, 693, 815, 884, 1441, 1487, 1863; 2: 291, 
1392, 1600, 1611, 1618, 1968; 3: 1608, 1967, 2258, 2266, 2276, 2294; 4: 
6443 
nuclear reactions, 4: 803, 907, 3200, 4079, 4367, 5069, 5478, 5498, 5983, 
6207, 6446 
photodisintegration of, 4: 5983 
radiation detection uses, 3: 2294 
radiation scattering by, 4: 3200 
spectra, 1: 1732 
Lithium Li’ 
formation of, 1: 4, 1929; 2: 1135, 2196; 3: 898, 1741, 1968, 2294 
gamma cross section, 4: 5986 
isotopic identification, 4: 795, 801, 803, 1224, 3524, 4697 
isotopic separation, 4: 2015 
neutron cross section, 1: 1636; 4: 6211, 6432 
nuclear properties, 1: 295, 520, 813, 884, 987, 1863; 2: 291, 566, 629, 
993, 1094, 1135, 1392, 1404, 1497, 1611, 1803, 1972; 3: 399, 794, 895, 
898, 1163, 1262, 1270, 1272, 1276, 1403, 1417, 1586, 1608, 1741, 1968, 
2258, 2266, 2294, 2327; 4: 1796, 2054, 2063, 2767, 3194, 3796, 3801, 
5069, 5298, 5968, 6432, 6433, 6437 
nuclear reactions, 4: 803, 858, 2044, 2440, 3194, 3808, 5069, 5502, 5983, 
5986, 6432, 6446, 6447 
photodisintegration of, 4: 5983 
proton cross section, 1: 1015 
radiation absorption by, 4: 1794 
radiation scattering by, 4: 3200, 3201 
radioactive disintegration, 4: 1579, 3209, 3521 
spectra, 1: 1732 
Lithium Li® 
formation of, 1: 1013 
isotopic identification, 4: 790, 803, 5978 


nuclear properties, 1: 167; 2: 622; 3: 2258 


radioactive disintegration, 4: 714, 790, 2683, 5500, 5978, 6211, 6468 


Lithium Li” 

radioactive disintegration, 
Lithium alloys 
chemical properties, 
physical properties, 
production, 2: 764 
properties, 4: 468 
Lithium compounds 
lithium aluminum hydride, 3: 294 

lithium borohydride, 1: 756; 2: 678; 4: 1070, 1071, 1072, 1958 
lithium bromide, 3: 849 

lithium carbonate, 4: 1219 

lithium chloride, 3: 1150; 4: 4373 

lithium chlorogaliates, 3: 1201 

lithium fluoride, 2: 121; 3: 776, 2308; 4: 456, 1096, 1396, 3712, 4088, 

4577 

lithium hydride, 1: 598; 3: 2119 

lithium metaborate, 3: 1255 

lithium nitrates, 4: 2297 

lithium oxide, 1: 1545; 4: 456 

lithium percarbonate, 4: 6557 
lithium phosphates, 1: 1850 
lithium sulfate, 1: 1850 
production, 3: 343 
Lithium ores 

helium content, 4: 1152 
occurrence, 2: 770 
Lithocholic acid 

synthesis of labeled, 4: 1076 
Liver 

bromosulfalein metabolism in, 
carbohydrates metabolism in, 
copper metabolism in, 
glucose metabolism in, 
glycine metabolism in, 1852; 3: 1324 
glycogen metabolism in, 2: 1459, 1460, 1462 
lysine metabolism in, 4: 3634, 3635 
phospholipids metabolism in, 2: 339, 1151, 1463 
phosphorus metabolism of, 4: 2214, 3638 
plutonium compounds effects on, 2: 2083; 
radiation effects on, 2: 403; 4: 3600 
radioautography of, 4: 2888 

serine metabolism in, 3: 1324 

uranium compounds effects on, 2: 406 
uranium poisoning effects on, 4: 3355 
yttrium compounds effects on, 3: 1047 
Liver diseases 

antibiotic therapy, 4: 2540 

phospholipid metabolism in, 4: 4194 
phosphorus metabolism in, 4: 2610 
Lubricants 

for stopcocks, 3: 2125 

Lubricants, fluorocarbon 

(See Fluorolube oils and subheads fluorocarbons and halocarbons under 


Fluorine compounds.) 
Lung diseases 
(See also Dust hazards.) 
produced by beryllium compounds, 4: 2952 
radiation therapy, 2: 861, 1844; 3: 1064, 2104; 4: 1869, 2915, 3310, 
6297 
radioisotopes therapy, 3: 935 
Lungs 
air blasts effects on, 3: 1318; 4: 3270, 6498 
beryllium compounds effects on, 1: 421, 1537, 1538, 1539, 1541; 2: 45, 
46, 48, 750, 751, 1330, 1512, 1793; 3: 210, 212, 219, 908, 2043, 2046; 4: 
927, 1654, 3351, 3632, 4506, 4508 
fission products effects on, 3: 1178 
graphite effects on, 1: 267 
particle distribution in, 4: 356 
plutonium compounds effects on, 
radiation effects on, 4: 2875 
radioactive emanations effects on, 4: 2148 
retention of radioactive dusts, 3: 1625 
uranium compounds effects on, 3: 1178 
Lutetium 
nuclear properties, 2 4: 6198 
nuclear reactions, 4: 850, 852 
separation methods, 4: 3938, 4590 
Lutetium isotopes 
abundance and distribution, 
nuclear properties, 2: 638 


4: 1570 


1: 1284 
4: 4601 


4: 3271 
3: 1190 


2: 


3: 1047 


3: 1178 


3: 1935 


Lutetium Lu’”° 
isotopic identification, 4: 852 
nuclear properties, 1: 1277 
Lutetium 
isotopic identification, 4: 852 
nuclear properties, 1: 1277 
Lutetium Lu '? 
isotopic identification, 4: 852 
nuclear properties, 1: 1277 
Lutetium Lu 174-176 
isotopic identification, 4: 852 
Lutetium Lu 
isotopic identification, 4: 852, 883 
nuclear properties, 3: 494, 2338 
radioactive disintegrations, 4: 883, 3216, 3553, 5231 
Lutetium Lu 
isotopic identification, 4: 2777 
Lutetium compounds 
organic derivatives, 4: 3938 
Lymph 
radiation effects on, 3: 1040 
Lymph diseases 
(See also Blood diseases.) 
chemical therapy, 4: 6292 
radiation therapy, 3: 34, 51, 553, 1532; 4: 6292 
radioisotopes therapy, 1: 348, 352, 700; 2: 858; 3: 571; 4: 6285, 
6292, 6315 
Lymph node diseases 
radiation therapy, 4: 1032, 1871, 1877, 1904, 2162, 2171, 2196 
radioisotopes therapy, 4: 2187 
Lymph system 
(See also Blood system.) 
fat transport in, 4: 3910 
plutonium compounds effects on, 1: 42 
radiation effects on, 1: 13, 24, 613, 1179, 1237, 1241, 1243, 1528, 1530; 
2: 15, 28, 32, 395, 398, 1320, 1443, 1889, 2077; 4: 1327, 6256 
radiolactopes effects on, 1: 15 
uranium compounds effects on, 1: 13 
Lymph system diseases 
radiation therapy, 4: 2578, 2896, 2904, 2937, 3312 f 
Lysine 
analysis, 3: 631 
metabolism of, 1: 367; 2: 1019, 1020; 3: 606, 1797, 1798; 4: 935, 
2597, 3635, 4558, 6065, 6066 
synthesis of labeled, 1: 759; 4: 935 


alpha cross section, 1: 288 
analysis, 1: 429, moa 
chemical properties, 
corrosion of, 4: 
effects on phosphorus metabolism, 4: 4791 
metallurgical properties, 3: 345, 346, 347, 
neutron cross section, 1: 1631; 2: 777, 
nuclear properties, — 1: 329; 2: 8, 846; 3: 
production, 1: 123, 281; 4: 3069, 5219, 541 
properties, 4: 5219 
radiation absorption by, 
radiation scattering by, 
3820 
reduction processes with, 3: 1905 
separation methods, 3: 1664; 4: 5495, 6586 
Magnesium isotopes 
abundance and distribution, 2: 149 
nuclear properties, 1: 1700 
Magnesium Mg** 
deuteron cross section, 1: 812 


: 757; 2: 74; 4: 6372 


348 
1393; 4: 1520, 3172, 4372 


994, 2024, 2274 
2 


2: 90, 2107 
1; 1523; 3: 714; 4: 1298, 1520, 1556, 2801, 


nuclear properties, 1: 814, 1524; 2: 1, 14, 1404, 1499; 3: 791, 1316, 


1664, 1708; 4: 878 

nuclear reactions, 4: 1806 

radioactive disintegration, 4: 4690 

Magnesium Mg** 

nuclear properties, 1: 295, 814, 1894; 2: 1404, 1620; 3: 791; 
767, 5027 

nuclear reactions, 4: 5479, 5981 

Magnesium Mg”* 

deuteron cross section, 1: 812 

nuclear properties, 1: 295,814; 2: 1404; 3: 791 


nuclear reactions, 4: 5479, 5981 
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Magnesium Mg*’ 

isotopic identification, 4: 5495, 6195, 6746 
nuclear properties, 1: 1034 
Magnesium alloys 

chemical properties, 4: 3062 
corrosion, 4: 6377 

heats of formation, 4: 6130 
metallurgical properties, 4: 2674 
phase diagrams, 4: 6377 

physical properties, 4: 1447, 4601 
production, 2: 164; 4: 6614 
properties, 1: 970; 4: 469, 6614 
thermodynamic properites, 4: 3959 


magnesium acetate, 1: 755 

magnesium acetylacetonate complexes, 3: 1210 
magnesium chlorate, 4: 1180 i 
magnesium fluoride, 1: mae 1793 

magnesium hydride, 2: 7 
magnesium iodide, 4: hae 
magnesium nitrate, 4: 2297 

magnesium oxide, 1: 448, 1545, 1547, 1773, 1780; 2: 54 
1902; 4: 453, 456, , 1128, 3042, 3073, 3436, 5914, 6127 
magnesium titanates, 1: 1778, 1948 

magnesium tungstate, 2: 1422; 3: 160 

magnesium uranate, 3: 1100 

Magnet coils 

construction and operation, 3: 982; 4: 3133 

Magnetic field theory, 4: 3565 

Magnetic fields 
(See also Electromagnetic fields.) 

Bikini Atoll, 4: 2684 

earth, 4: 2685 

effects on cosmic radiation, 4: 3986 

effects on instruments, 2: 917; 4: 1246, 3769, 4011, 4983, 4991, 6402 
effects on ionized gases, 3: 157 

interstellar, 4: 4909 

measurement of, 2: 495; 3: 754, 1123, 1382; 4: 812, 1170, 1739, 2785, 
2786, 2787, 2788, 3759, 3785, 4421, 4972, 4984, 4992, 6451 

methods of viewing, 2: 754 

neutralization of, 4: 6402 

of particle accelerators, 2: 951, 1815 

particle motion in, 1: 309, 1137, 1138; 2: 828, 1078, 1251; 3: 1233, 
1406, 1480, 1780, 2350; 4: 223, 232, 233, 246, 322, 351, 842, 1191, 2035, 
2493, 2792, 2820, 3159, 3166, 3198, 3526, 3817, 3984, 4374 

production, 2: 789, 802; 3: 982, 1587 

quantization, 4: 4715 

regulation, 1: 777; 4: 1183, 1228, 2709, 3181, 4416, 5274, 5313, 6402 

Magnetic flux 

detection and measurement, 4: 3262 

Magnetic lens 

construction and operation, 4: 223 

Magnetism 

theory of, 1: 1471; 2: 792, 1118; 3: 1215 

Magnetometers 

construction and operation, 4: 1739 

Magnets 
(See also Accelerators, particle.) 

cooling system for, 3: 1928 

design and construction, 2: 789, 1648; 3: 1382, 1735; 4: 1226, 1229, 
4684, 5313 

for particle accelerators, 1: 1660, 1661; 2: 242, 244, 575, 581, 1621; 3: 
798, 1145, 1281; 4: 1226, 1229, 1554, 4375, 4684, 5313, 6217, 6675 

for spectrometers, 1: 785, 1698; 3: 1928 

Maize 
(See Plants.) 

Maleic anhydride 

determination of structure, 3: 1085 

Malic acid 

degradation of, 1: 618 

metabolism of, 3: 1052 

role in photosynthesis, 4: 2213 

Malonic acid 

chemical properties, 4: 2626, 4847 

decarboxylation of, 1: 1213; 2: 920; 3: 94 

metabolism of, 4: 4797 

Malonic acid, bromo- 

chemical properties, 4: 2626 

Malononitrile 

radiation sickness therapy using, 4: 4458 

synthesis of labeled, 2: 1764 


, 1516; 3: 964, 


Magnesium compound | 

| 

Lysozyme 

inhibition by radiation, 2: 23 

Magnesium 


1116 NUCLEAR SCIENCE ABSTRACTS 


Mammary gland diseases 

radiation therapy, 4: 1872, 1897, 4481 
Mammary glands 

iodine metabolism in, 3: 1801 

radiation effects on, 2: 399 
radioautography of, 4: 2888 

Mandelic acid 

reagent for zirconium analysis, 1: 1788; 
synthesis of labeled, 1: 373 

Mandelic acid, p-bromo- 

reagent for zirconium analysis, 4: 1060 
Mandelic acid, p-chloro- 

reagent for zirconium analysis, 4: 1060 
Manganese 
analysis, 1: 429, 1394; 2: 1491; 3: 2128; 4: 418, 4291, 6563 
effect on beryllium toxicology, 3: 1792 
metabolism and toxicology, 2: 879; 4: 2849 

metallurgical properties, 2: 158 

neutron cross section, 2: 525, 1085; 4: 2422 

nuclear reactions, 4: 4099, 5305 

oxidation and reduction states, 1: 1101 

physical properties, 4: 270 
production, 1: 1623 
radiation absorption by, 3 4 
radiation detection uses, 4: 1788 
radiation scattering by, 7 
separation methods, 3: 1662 
Manganese isotopes © 
exchange, 4: 4337, 4352 
formation of, 1: 470 
tracer applications, 
Manganese Mn*' 
radioactive disintegration, 4: 1694 
Manganese Mn * 

formation of, 3: 154 

isotopic identification, 4: 4370 

nuclear properties, 1: 225; 3: 892 

therapeutic uses, 3: 583 

tracer applications, 4: 3646 
Manganese Mn ™ 

formation of, 3: 1662 

isotopic identification, 4: 4073, 4370 

radioactive disintegration, 4: 2077, 3831 

therapeutic uses, 3: 571 
Manganese 

neutron cross section, 4: 1515, 4679 

nuclear properties, 2: 1972; 3: 1397, 2256; 4: 2435, 5486, 6435 
nuclear reactions, 4: 2339, 4679, 5750 
4: 1515 


4: 1054, 1060 


1: 387, 1059; 2: 879; 4: 6114 


formation of, 3: 154 

neutron cross section, 1: 136; 2: 1800 
radioactive disintegration, 4: 2083, 2093 
tracer applications, 4: 3646 

Manganese Mn*” 

nuclear reactions, 4: 2444 

Manganese alloys 

analysis, 3: 2128 

crystal structure, 2: 2128; 3: 106, 2177 
production, 2: 512 

properties, 2: 512 

Manganese compounds 

ammonium manganese sulfate, 4: 4063 
manganese chloride, 4: 5009 

manganese dioxide, 4: 4264, 4337, 4352 
manganese fluoride, 2: 525, 1807; 3: 1130; 4: 3250, 3692, 5658 
manganese nitrate, 4: 2297 

manganese oxide, 1: 1101, 1546; 2: 357, 1807; 3: 848, 1130; 4: 1411, 
2271 

manganese sulfate, 1: 1260; 2: 525, 1807 
manganese trifluoride, 4: 6573 


Mannose 
synthesis of labeled, 2: 2093; 3: 1202 
Manuals 
chemical separation procedures, 4: 98 


industrial radiography, 4: 4595 
laboratory equipment, 4: 5876 
laboratory safety, 4: 6101 
radiation safety, 4: 2871 


radioactivity and tracer methodology, 4: 3898 
uranium prospecting, 3: 1910; 4: 3092 


Manure 
synthesis of labeled, 3: 1634 
Mass spectra 
determination of, 4: 235 
diborane, 4 
diborane, hexadeutero-, 
ethane, deutero-, 
ethane, hexadeutero-, 4 
hydrogen deuteride, 3: 293 
methane, deutero-, 1: 1211 
methane, tetradeutero-, 1: 1211 
nitrogen isotopes, 4: 2724 
oxygen, 3: 655 
propane, 1-deutero-, 1: 
propane, 2-deutero-, 1: 
Mass spectrography 
equipment and techniques for, 4: 233, 234, 235, 236, 238, 1191, 1192, 
2723, 2725, 3002, 4947 
gas analysis using, 3: 758; 4: 3002 
isotopic analysis using, 1: 264, 466, 467, 471, 476, 706, 963, 982, 1041, 
1282, 1585, 1595, 1611, 1714, 1841; 2: 147, 149, 150, 151, 155, 503, 
1077, 1148, 1212, 1214, 1271, 1377, 1402, 1411, 1581, 3: 135, 315, 684, 
1333, 1893, 1935, 1936, 2229, 2231; 4: 78, 236, 496, 497, 1480, 2281, 
2380, 2961, 3706, 3717, 3757, 3971, 5713, 6397 
techniques and methods, 1: 50, 782, 783, 1609, 2: 506, 508, 927; 3: 
1570, 1572, 2232 

Mass spectrometers 

(See also Spectrometers.) 

analytical uses, 4: 228 

auxiliaries, 1: 785, 1609, 1842; 2: 504, 505, 508, 926, 1377; 3: 1704, 
1705; 4: 491, 1190, 1193, 1194, 1480, 2721, 3128, 3761, 4416, 4642, 6674 

construction and operation, 1: 54, 458, 462, 786, 787, 1138, 1139, 1283, 
1419, 1605, 1610, 1660, 1834. 1841, 1364; 2: 155, 156, 510, 1078, 1581; 
3: 140, 141, 391, 758, 1251, 2229, 2230, 2231; 4: 231, 232, 238, 497, 
498, 499, 1192, 1194, 1195, 1480, 1745, 2016, 2281, 2380, 2381, 2727, 
2728, 3138, 3263, 3268, 3481, 3971, 4002, 4328, 4643, 5450, 5684, 6166, 
6396, 6398 

gamma-ray detection with, 2: 1827 

gas analysis using, 4: 3758 

isotopic analysis using, 4: 2722, 2726, 3758, 5714 

leak detection with, 1: 110, 2: 1496; 4: 228, 5906 

Masurium 
(See Technetium.) 

Mathematics, 2: 248, 268, 1217, 1218, 1219, 1220, 3: 415, 421, 1390, 
1939, 1963, 2234, 4: 239, 329, 1196, 1197, 1294, 1481, 1600, 1740, 1746, 
2382, 2383, 2823, 2825, 2827, 3139, 3140, 3141, 3482, 4329, 4330, 4331, 
4632, 4634, 4949, 5451, 5452, 5548, 5935, 5939, 5945, 5690, 5715, 5716, 
5717, 6168, 6213, 6241, 6245, 6262, 6657, 6658 

tables for, 4: 501, 559 

Measuring standards, 2: 795 
Mechanical stirrers > 
design and construction, 2: 143 

Mechanics 

(See also Quantum mechanics; Statistical mechanics.) 
classical, 1: 180, 188, 524, 684, 823, 824, 1158, 1463, 1466, 1468, 1472, 
1688, 1691, 1694, 1919, 1921; 2: 5, 95, 260, 269, 274, 603, 606, 824, 828, 
831, 833, 946, 982, 1118, 1261, 1426, 1552, 1650, 2015, 2017; 3: 1024, 
1301, 1302, 1475, 1482, 1489, 1490, 1617, 1761, 2033, 2036, 2342; 4: 321, 
329, 350, 1275, 1283, 1449, 1597, 1601, 2107, 2471, 2474, 2482, 2834 
Melan ne 
metal ‘lism of, 4: 2989 
Melting point determinations, 2: 146; 4: 6714 
Membrane permeability 
hormone effect on, 4: 976 
e 
radiation effects on, 4: 2518 


211 
211 


Menthane, 1-chloro- 


chemical properties, 4: 4853 


p-Menth 3-deutero, trans- 
synthesis of, 4: 5862 
Mercurial diuretics 


metabolism of, 4: 1661 

Mercury 

analysis, 1: 1204, 1968 

atomic structure, 1: 182 

chemical properties, 4: 680, 1083 

effects on radiosensitivity, 4: 5351 

fission of, 2: 1975 

metabolism and toxicology, 1: 906; 3: 68, 1056, 1081; 4: 1655, 3347, 
3349, 5599, 6326 

neutron cross section, 1: 979, 3: 1575, 4: 4365 
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Mercury 

nuclear properties, 2: 233, 4: 1528 

nuclear reactions, 4: 740, 2777, 4950, 5984 
photodisintegration of, 4: 5984 

physical properties, 4: 2309, 3997 

production, 1: 1629 

radiation absorption by, 2: 1200, 3: 986; 4: 750 


radiation scattering by, 1: 1523 
separation methods, 2: 1468, 4: 4840 
spectra, 3: 1340, 1666; 4: 5320 
Mercury isotopes 
abundance and distribution, 3. 2220, 4: 5714 
formation of, 1: 470 

isotopic separation, 1742 

nuclear properties, 1781, 2253 
physical properties, 4: 4001, 4944 
separation methods, 3: 1340, 2226 
spectra, 2: 1292 

tracer applications, 3: 1081 

Mercury 

nuclear reactions, 4: 2461 

radioactive disintegration, 4: 1593, 6460 
Mercury 

nuclear properties, 3. 1316 

physical properties, 4: 3997, 6654 
radioactive disintegration, 4. 909, 1582 
spectra, 4: 4840, 6109 

Mercury 

nuclear properties, 3. 1249, 4 1213 
Mercury Hg?” 

nuclear properties, 3. 1249 

Mercury 

nuclear properties, 3: 1397 

Mercury Hg’ 

spectra, 3: 1541 

Mercury 

isotopic identification, 4: 1578 


“nuclear properties, 1: 688, 1474, 2: 1131 
radioactive disintegration, 4: 1578, 1823, 2717 
radiometric analysis, 4: 3684 
tracer applications, 2: 1468, 3: 68, 

5209, 5599, 6085, 6326 

Mercury Hg”” 
radioactive disintegration, 4: 1823 
radiometric analysis, 4: 3684 
tracer applications, 4: 1083, 1661, 3676, 5599, 6085, 6326 

Mercury alloys 7 
thermodynamic properties, 4: 3063 

Mercury compounds 
effects on enzyme systems, 4: 5084 
mercury bromide, 4: 3952 
mercury chlorate, 4 680 

1 


4: 
3: 


4: 680, 1083, 1661, 3676, 4402, 


mercury chloride, 1: 906; 4: 5209 
mercury cyanide, 1: 1586 


mercury iodide, 4: 4402 


mercury nitrate, “4: 680 
mercury silver iodide, 4: 4402 
mercury sulfide, 3: 848 
pheny! mercuric chloride, 4: 5209 
Mesitylene 
synthesis of, 4: 6477 
Meson field theory 
(See also Electromagnetic field theory, Collision theory.) 
(See also subheading interaction under Nuclear particles and subheading 
interaction with particles under specific particles.) 
1: 297, 808, 1004, 1158, 1682, 1685, 1692, 1886, 2: 260, 262, 266, 267, 
387, 442, 534, 610, 735, 744, 775, 1049, 1089, 1119, 1168, 1258, 1400, 
1552, 2136, 2181, 2185, 3: 166, 169, 484, 855, 864, 987, 1015, 1016, 
1021, 1231, 1238, 1241, 1258, 1263, 1299, 1306, 1370, 1380, 1401, 1489, 
1491, 1612, 1690, 1710, 1775, 1776, 1923, 2211, 2341, 2343, 2346, 2349, 
2355, 2356, 2358, 4: 330, 333, 336, 338, 340, 343, 346, 349, 352, 487, 
561, 563, 567, 1281, 1603, 1604, 1832, 2105, 2110, 2355, 2362, 2363, 
2364, 2431, 2434, 2480, 2483, 2485, 2487, 2498, 2500, 2819, 2824, 2830, 
3108, 3185, 3204, 3233, 3236, 3240, 3243, 3466, 3473, 3475, 3554, 3562, 
4116, 4120, 4354, 4393, 4396, 4709, 4714, 4911, 4930, 5335, 5340, 5542, 
5545, 5551, 5702, 5788, 5933, 6006, 6008 
Mesons 
(See also Cosmic radiation.) 
absorption, 2: 104, 1348, 1562, 2096, 2097, 2107; 


1: 73, 930; 2 3: 121, 
710, 1225, 1226, 4: 190, 2347, 2354, 2694, 3464, 3973, 3976, 4625, 4918, 
5923, 6633 

action in electromagnetic fields, 4: 917, 3108 
action in magnetic fields, 3: 1233, 1370 


1117 


Mesons 
artificial production, 1: 509, 511, 512, 514, 811, 1420, 1439, 1618, 2: 89, 
447, 914, 1198, 1547, 1783, 2105; 3: 129, 719, 1224, 1236, 1238, 1239, 
1240, 1380, 1694, 4: 207, 337, 479, 487, 706, 707, 1216, 1456, 1989, 
1995, 1999, 2337, 2345, 2353, 2681, 3108, 3109, 3110, 3124, 3180, 3456, 
3461, 3462, 3463, 3465, 3466, 3473, 3475, 3972, 3975, 3977, 3991, 4610, 
4611, 4612, 4613, 4621, 4911, 4930, 5003, 5239, 5302, 5425, 5430, 5921, 
6006 
detection and measurement, 1: 149, 440, 509, 930, 1152, 1156, 1300, 
1302, 1401, 1420, 1422, 1843, 2: 94, 211, 1071, 1107, 1192, 1195, 1547, 
1778, 1783, 2102, 3: 447, 717, 1243, 1294, 1569, 1699, 1737, 1918, 
4: 185, 190, 479, 480, 707, 709, 1165, 1498, 2353, 2748, 3109, 3180, 
3461, 3462, 3465, 3975, 3983, 4348, 4610, 4611, 4612, 4613, 4614, 4652, 
4912, 5249, 5302, 5439, 6416, 6636 
diffusion and scattering, 2: 387, 692, 3: 1231, 1241, 1489, 4: 190, 
572, 2110, 3236, 3537, 5696, 6471, 6635, 6641 
disintegration, 1: 625, 1000, 1001, 1305, 2: 90, 97, 98, 102, 104, 105, 
106, 107, 108, 110, 112, 114, 442, 452, 457, 733, 735, 913, 1195, 1198, 
1202, 1348. 1350, 1353, 1357, 1358, 1361, 1366, 1552, 1768, 2045, 2099; 
3: 367, 369, 729, 732, 742, 1118, 1223, 1226, 1227, 1242, 1306, 1379, 1684. 
1685, 1690, 1695, 1923, 2191, 2205, 2243, 4: 199, 202, 279, 343, 484, 
485, 713, 715, 721, 724, 1164, 1468, 1608, 1990, 2347, 2353, 2359, 2360, 
2362, 2363, 2367, 2705, 2817, 2829, 3109, 3124, 3179, 3464, 3468, 3470, 
3751, 3977, 3983, 4312, 4394, 4617, 4912, 4913, 4917, 5426, 5427, 5701. 
5702, 6152, 6470 
from carbon isotopes, 4: 5238 
from hydrogen isotopes, 4: 2681, 5921 
from proton annihilation, 4: 5507 
in cosmic radiation, 1: 76, 79, 262, 297, 449, 445, 515, 625, 626, 629, 
655, 761, 807, 611, 829, 930, 933, 934, 935, 984, 1002, 1105, 1259, 1300, 
1399, 1422, 1424, 1562, 1564, 1615, 1616, 1843, 1844, 2: 92, 93, 95, 97, 
98, 100, 101, 102, 103, 110, 111, 112, 113, 114, 116, 270, 440, 443, 453, 
455, 458, 459, 737, 738, 740, 742, 743, 745, 912, 1068, 1070, 1071, 1196, 
1197, 1200, 1201, 1203, 1352, 1355, 1362, 1548, 1550, 1551, 1556, 1558, 
1563, 1565, 1765, 1769, 1773, 1777, 1784, 1908, 3: 358, 360, 363, 366, 
369, 718, 721, 731, 736, 738, 742, 976, 977, 1118, 1119, 1121, 1225, 1229, 
1232, 1233, 1237, 1243, 1371, 1374, 1379, 1381, 1563, 1566, 1569, 1683, 
1684, 1686, 1689, 1693, 1699, 1700, 1915, 1918, 1921, 1922, 1923, 1926, 
1927, 2188, 2194, 2208, 2210, 2211; 4: 183, 187, 190, 192, 200, 210, 
211, 213, 482, 483, 488, 489, 712, 716, 717, 721, 724, 726, 1166, 1161, 1165, 
1167, 1168, 1458, 1464; 1466, 1467, 1470, 1715, 1716, 1996, 2349, 2357, 
2359, 2361, 2365, 2366, 2368, 2370, 2371, 2373, 2691, 2692, 2697, 2703, 
2706, 3116, 3121, 3122, 3124, 3471, 3752, 3754, 4307, 4308, 4310, 4511, 
4313, 4314, 4622, 4624, 4625, 4626, 4627, 4913, 4916, 4929, 5242, 5245, 
5252, 5429, 5432, 5433, 5699, 5705, 5926, 5928, 5929, 5932, 6146, 6149, 
6631 
interaction with nuclei, 4: 867, 5923, 6635, 6641 
interaction with particles, 1: 515, 1313, 1692, 3: 1236, 1240, 1298, 
1612, 1691, 1923, 2031, 2032; 4: 346, 352, 561, 572, 2355, 2357, 2487, 
2705, 2835, 2840, 3243, 3467, 3751, 4120, 4714, 4917, 5702, 5788, 6245 
ionization by, 4: 4614 
nuclear power source, 2: 99 
nuclear reactions, 1: 161, 164, 510, 655, 933, 984, 999, 1401; 2: 452, 
597, 911, 1191, 1193, 1357, 1548, 1554, 1768, 2095, 2106, 3: 364, 367, 
742, 1118, 1231, 1241, 1372, 1373, 1691, 1695, 4: 181, 2354, 3179, 4619, 
6385, 6470, 6632 
production, 4: 5241, 5244, 5251, 5318, 5930, 6631, 6634, 6636 
properties, 1: 8, 76, 172, 329, 445, 761, 807, 1306, 1399, 1422, 1439, 
1615, 1616, 1617, 1660, 1844; 2 
741, 744, 911, 1202, 1548, 1560, 1774, 2100, 2104; 3: 720, 736, 1229, 
1238, 1240, 1368, 1372, 1381, 1488, 1686, 1777, 1924, 2193, 2199, 2205, 
2210, 2211, 2340; 4: 181, 185, 199, 209, 480, 706, 726, 1456, 1471, 
1524, 1990, 2001, 2353, 2367, 2487, 3121, 3461, 3467, 3468, 3990, 4918, 
4922, 5241, 5431, 5542, 5702, 6006, 6008, 6159, 6245, 6385, 6632 
spin and moment, 3: 368, 483, 1306, 1695, 2343, 4: 2100, 2364, 3108, 
4617 
Star production, 4: 1717, 2694 
theory of, 4: 1159, 5242, 6008 
wave equations for, 1: 686, 808, 1313, 1685, 2: 387, 444, 603, 610, 
826, 1560, 1830, 3: 1482, 1775, 2340, 4: 917, 2100, 2110 
Mesothorium 
(See Radium Ra***.) 
Mesothorium II 
(See Actinium Ac”*.) 
Mesotrons 
(See Mesons.) 
Metabolism 
(See subhead metabolism studies with isotopes under specific elements 
such as Carbon; subhead metabolism and toxicology studies under 
Animals, Plants, specific animals or plants such as Rats; subhead 
metabolism and toxicology under specific elements such as Uranium, 


subhead metabolism of under specific organic compounds such as 
Glucose.) 


2: 90, 267, 444, 447, 449, 450, 454, 735, 739, 
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; Metal foil detectors Metal surfaces 
: beryllium, 1: 1876 4: 5910 
: cobalt, 2: 1415 determination of cleanliness, 3: 328 
construction and operation, 4: 1231 Meteorites 
indium, 4: 2041, 3170, 3805 gallium and palladium content, 2: 2138 
preparation of, 3: 1560; 4: 699 helium content, 1: 934 . 
uses and techniques, 4: 3170 isotopes abundance in, 1: 958, 1292; 2: 16; 4: 734, 3968, 6165, 6393 
| Metallic compounds radium content, 4: 1981 
. metallic oxides, 4: 2680 rhenium content, 4: 168 
: Metallic filters Meteorology 
construction and operation, 4: 5181 (See Stack meteorology.) 
Metallography Methadon 
(See also subhead electron diffraction under Analyses and subhead (See also Methadone.) 
diffraction under Electrons, Neutrons; X radiation.) 3: 267 
1: 482, 484, 487, 645, 648, 1425, 1490, 1830, 2: 157, 1124, 1211, 1223, effect on phosphorus metabolism, 2: 1296 
1582; 4: 464, 466, 467, 1979, 3072, 3445, 5410, 5418 synthesis of labeled, 1: 923 
Metallurgy Methadone 
1: 1286, 1425, 1426, 2: 761; 3: 1355; 4: 1971, 3737, 5221, 5416, metabolism of, 4: 950, 2252, 3360 
5417, 5688, 6133, 6375, 6625 synthesis of labeled, 4: 3360 
tracer applications, 4: 171, 2333 Methane 
Metallurgy, powder adsorption on solids, 4: 5657 
beryllium, 3: 1361; 4: 4890 biological synthesis, 3: 69 
; bibliography for, 4: 1443 chemical properties, 4: 2663 
boron, 1: 1141, 1142; 4: 153 combustion of, 3: 314 
chromium, 2: 158 diffusion, 4: 6397 
cobalt, 4: 3963 ionization of, 4: 2794 
copper, 4: 3064, 6135 : isotopic separation, 1: 478 
general and theoretical, 4: 2328, 3071, 3077 nuclear properties, 1: 1881 
glossary, 1: 971 physical properties, 4: 5942 
iron, 4: 3064 radiation effects on, 4: 1318, 2732 
magnesium, 3: 345, 346, 347, 348 synthesis of labeled, 2: 437 
manganese, 2: 158 , Methane, bromo- 
molybdenum, 2: 158 chemical properties, 4: 4256 
nickel, 2: 158, 933 synthesis of labeled, 4: 2973, 4252, 4256 
tantalum, 2: 158 Methane, bromotrichloro- 
techniques, 1: 428, 1426, 1851, 1853; 2: 1083, 2130, 4: 173, 2676, chemical properties, 4: 2268 
3962, 3963 Methane, chloro- 
titanium, 2: 158, 1584; 3: 1678 chemical properties, 1: 1264; 4: 2268, 2301 
tungsten, 4: 173 dipole moment, 3: 159 
vanadium, "2 158 spectra, 2: 135, 331, 1724 
zirconium, 2: 158 thermodynamic properties, 2: 135 
Metals Methane, chlorotrifluoro- 
(See also specific metals.) 2: 135 
analysis, 1: 432, 1611; 2: 63; 3: 76, 77, 79, 2126, 2130; 4: 5641 Methane, deutero- 
analysis for gases in, 1: 1251; 2: 1336 nuclear properties, 1: 1881; 2: 1233 
atomic structure, 2: 157 spectra, 1: 1211 
boron deposition on, 4: 155 Methane, deuterotribromo- 
ceramic coatings for, 1: 1526, 1547, 3: 693 thermodynamic properties, 4: 5879 
chemical properties, 4: 122 Methane, deuterotrichloro- 
corrosion of, 1: 438, 624, 928, 1556, 1559, 1798, 2: 87,730; 3: 103, spectra, 4: 5881 
699, 966, 4: 5910, 6368, 6369, 6371 thermodynamic properties, 4: 5881~-. 
creep of, 4: 701, 6374 Methane, dibromo- 
crystal growth on, 4: 3691, 3693 quenching agent in G-M counters. 2: 2170 
crystal structure, I: 270, 282, 484, 488, 1810; 3: 1561, 4: 5650 Methane, dichlorodifluoro- 
deformation of, 3: 1561; 4: 4287, 4289, 4290 1: 1264, 2: 135 
diffusion of, 2: 1957; 3: 1362; 4: 172, 3067, 5414, 5650, 5791 metabolism and toxicology, 4: 6044 
electron emission from, 2: 1627; 3: 970, 999, 2008; 4: 1506 Methane, dichlorofiuoro- 
for nuclear reactors, 3: 700 2: 135 
gas evolutionfrom, 3: 701 Methane, dimethoxy- 
hysteresis and fatigue, 2: 1082 radiation detection uses, 4: 4965 - 
machining of, 4: 5803 Methane, fluoro- 
metabolism and toxicology, 4: 6499 molecular structure, 2: 1918 
metallurgical properties, 4: 6375 physical properties, 2: 134 
microstructure, 4: 464 Methane, iodo- 
particle stopping by, 4: 566 chemical properties, 4: 3695, 4568 
physical properties, i) 4324, 6611 hyperfine spectra, 3: 1407 
plastic bonding of, 1: 480, 1141, 1142; 2: 159 photolysis of, 3: 1366 
production, 1: 123, ean 4: 6135, 6618 spectra, 3: 1268 
properties, 1: 646, 648, 1425, 1907; 2: 157, 2126, 3: 339, 697, 704, synthesis of labeled, 4: 4252 
1217; 4: 4289 Methane, nitro- 
radiation absorption by, 2: 1562; 3: 356; 4: 1794 chemical properties, 4: 6474 
radiation effects on, 1: 67; 2: 1124, 4: 2669 Methane, tetradeutero- 
radiation scattering by, 3: 356, 2008, 2012 spectra, 1: 1211 Y 
soldering of, 3: 341 Methane, trichlorofluoro- 
spraying of, 4: 5416 2: 135 
thermodynamic properties, 4: 6615 metabolism and toxicology, 4: 6044 
Metals, heavy Methane, trifluoroiodo- 
metabolism and toxicology, 4: 2954, 5135, 6303 synthesis of, 4: 5865 
Metals, liquid Methane, triphenyl- 
compressibility, 4: 6137 radiation detection uses, 1: 1646, 2: 975 
corrosion by, 4: 5912 Methanol 
heat transfer, 4: 5217, 5912 (See Methy! alcohol.) 
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Methionine 
metabolism of, 1: 393, 569; 2: 900, 1465, 1726, 2237, 3: 601, 621, 
1319; 4: 588, 591, 594, 604, 624, 2232, 2258, 2988, 3384, 3670, 3672, 
4217, 5153, 5850, 6052 
radiation effects on, 1: 1036 
radiation sickness therapy using, 4: 378 
resolution of racemates, 3: 647 
Methy! acetate 
neutron retardation by, 1: 291 
Methyl acrylate 
transfer constant of buty! mercaptan in, 1: 877 
Methy] alcohol 
adsorption on oxides, 1: 1906 
neutron retardation by, 1: 291 
surface tension of uranyl] salt solutions, 2: 366 
synthesis of labeled, 4: 5669 
Methy! fluoroacetate 
metabolism and toxicology, 4: 2958, 3344 
Methyl! hexy! ketone 
(See 2-Octanone.) 
Methyl methacrylate 
chemical properties, 1: 877, 4: 2659 
plastic bonding uses, 1: 1141 
radiation effects on, 4: 2650 
Mica 
radiation absorption by, 2: 382 
radioactivity in, 4: 2812 
Mice 
artificial insemination of, 4: 6497 
metabolism and toxicology studies, 1: 14, 40, 420, 581, 750, 751, 1216, 
1353, 1390, 1489, 1736, 1765, 2: 408, 667, 669, 901, 1023, 1024, 1178, 
1330, 1457, 1458, 1726, 1852, 2083, 2228; 3: 74, 266, 941, 1087, 1171, 
1177, 1318, 1330, 1625, 1799, 1800, 1807, 1815, 1820, 2065, 2073, 4: 
12, 13, 55, 358, 587, 931, 940, 954, 969, 1355, 1658, 1680, 1935, 1950, 
2200, 2242, 2511, 2968, 2970, 2987, 2989, 3272, 3375, 3386, 3630, 4541, 
4797, 5088, 5174, 5372, 5565, 5583, 5597, 5598, 5611, 5622, 6060, 6086, 
6249, 6310 
radiation effects on, 1: 14, 27, 28, 31, 32, 40, 234, 322, 407, 419, 738, 
740, 895, 1239, 1240, 1243, 2: 28, 40, 400, 1056, 1059, 1061, 1126, 1314, 
1323, 1324, 1507, 1511, 1698, 1844, 2077, 2078, 3: 7, 196, 200, 202, 207, 
905, 919, 1036, 1046, 1051, 1171, 1318, 1326, 1639, 1812, 1813, 1814, 
1820, 1821, 1823, 1824, 1825, 1828, 2086; 4: 21, 43, 390, 985, 988, 990, 
992, 996, 997, 999, 1000, 1011, 1331, 1624, 1626, 1627, 1841, 2113, 2120, 
2122, 2130, 2137, 2142, 2143, 2681, 2869, 2870, 2876, 3274, 3278, 3286, 
3592, 4129, 4134, 4139, 4441, 4453, 4458, 4459, 4731, 5095, 5112, 5350, 
5353, 5355, 5357, 5560, 5565, 6022, 6256, 6267, 6504, 6507 
radioisotopes effects on, 4: 3850 
Microburets 
design and construction, 2: 144 
Microorganisms 
radiation effects on, 4: 2123 
Microphotometers 
construction and operation, 3: 214, 4: 4937 
Micropipets 
construction and operation, 4: 96, 3687 
Microscope hot stages 
design and construction, 2: 146 
Microscope mountings 
construction and operation, 4: 2287 
Microscopes 
construction and operation, 4: 2288, 3478, 3568, 4938 
photographic emulsion examination with, 2: 2171; 3: 1294 
Microtomes 
construction and operation, 3: 1929, 4: 3023 
Microwave gas discharge counters 
design and construction, 2: 551 
Microwaves 
absorption, 2: 945, 1916, 4: 240, 1509, 3785, 3786, 4657, 4995, 5285 
biological effects, 3: 904, 1041 
detection and measurement, 2: 1930, 1937, 1949, 2134, 3: 393, 4: 240, 
1066, 1783, 4657 
diffusion and scattering, 3: 972 
in molecular spectra, 4: 6425 
production, 3: 810,997, 4: 3166, 4657, 6215 
propagation, 4: 241, 1232, 4995 
therapeutic uses, 3: 1041 
transmission, 2: 1928, 1931, 1933, 1935, 1938, 1939, 1940, 1943, 1944, 
1945, 1948, 1950, 1951, 1952, 1953, 2132, 2133, 2135; 4: 241, 3785, 
5236 
Milk 
origin of proteins in, 4: 4530 
Phosphorus components of, 4: 6540 
Phosphorus incorporation in lipids, 4: 2618 


Milling machines 
attachments for, 4: 1141 
Mineral resources 
Australia, 3: 968 
Brazil, 1: 131, 790, 1290 
Canada, 1: 130, 1144, 1145, 1429, 1629 
Czechoslovakia, 1: 1287 
France, 1: 1289, 1855 
Hungary, 1: 1630 
South Africa, 4: 1156 
Spain, 1: 1288 
United States, 1: 972, 1629 
Venezuela, 1: 127 
Minerals 
(See Ores and minerals.) 
Mitosis 
nucleic acids metabolism in, 4: 2987, 2990, 2991 
radiation effects on, 4: 2116, 3595, 4133 
Molds 
(See also Algae, Fungi; Plants.) 
metabolism and toxicology studies, 2: 900, 1456; 4: 2211, 2967, 5137, 
5140, 6541 
radiation effects on, 1: 229, 3: 11; 4: 2854 
Molecular beam apparatus 
4: 5272 
Molecular structure 
acetylene, cyano-, 4: 2752 
aluminum borohydride, 2: 678 
aluminum hydride, 2: 678 
ammonia, 2: 331 
ammonium salts, 2: 780 
beryllium borohydride, 2: 678 
beryllium, dimethyl-, 4: 4826 
beryllium oxide, 1: 1028, 2: 844 
borides, 4: 4658 
borine carbonyl, 4: 2417, 4353 
borohydride carbonyl, 4: 4066 
bromine cyanide, 1: 1453; 3: 670 
carbon oxyselenide, 2: 328 
carbon oxysulfide, 1: 159 
carbon tetrahalides, 1: 1456, 4: 5880 
carbonyl chlorofluoride, 4: 6337 
cesium fluoride, 1: 1504, 1908 
chlorine cyanide, 1: 1453 
chloroform, 4: 5880 
cyanogen bromide, 2: 327 
cyanogen chloride, 2: 327 
cyanogen iodide, 2: 327 
cyclopropane, hexafluoro-, 1: 1110, 1111, 1112 
deuterium oxide, 1: 1815 
electronic levels, 4: 5469 
ethane, trifluoro-, 1: 1590, 2: 131 
fluorocarbons, 4: 3699, 3701, 3931 
fluoroform, 2: 1918 
gallium hydride, 2: 678 
general and theoretical, 1: 1157, 1794; 2: 824, 1017, 1233, 1625; 3: 
407, 1205, 1729, 1733, 1940; 4: 2076, 2753, 4230, 5469, 6090 
germane, bromo-, 4: 5470 
germanium chloride, 1: 1950 
germanium chlorobromoform, 4: 4830 
helium, 4: 3499 
hydrocarbons, 1: 1454, 4: 5287 
hydrogen, 4: 3499 
hydrogen bromide, 1: 1881, 2: 1233 
hydrogen chloride, 1: 1881, 2: 1233 
hydrogen fluoride, 2: 721 
hydrogen iodide, 1: 1881; 2: 1233 
hydrogen selenide, 1: 1881 a 
hydrogen sulfide, 1: 1881; 2: 1233 
indium hydride, 2: 678 
iodine cyanide, 1: 1453; 3: 670 
iron carbonyls, 4: 5659 
lithium borohydride, 2: 678 
magnetic moment, 4: 5272 
manganese fluoride, 4: 5658 
measurement of, 3: 2235 
metal complexes, 1: 65; 4: 5659 
methane, 1: 1881, 2: 1233 
methane, bromotrichloro-, 4: 5880 
methane, chloro-, 2: 331 
methane, deutero-, 1: 1881; 2: 1233 
methane, deuterotribromo-, 4: 5879 


methane, deuterotrichloro-, 4: 5880, 5881 


1119 


Molecular structure 

methane, fluoro-, 2: 1918 

methane, trichlorofluoro-, 4: 5880 

nitrogen trifluoride, 4: 5749 

organic compounds, 3: 1613 

phosphorus trifluoride, 2: 1918 

rare earth salts, 4: 4835 

silane, bromo-, 4: 1198 

: silane, chloro-, 2: 591 

sulfur dioxide, 2: 331 

tantalum hydride, 4: 5471 

thallium hydride, 2: 678 

titanium hydride, 4: 5471 

uranium hexafluoride, 4: 4275 

water, 1: 1815 

zine fluoride, 4: 5658 

Molecular weights 

determination of, 3: 378, 4: 412 

Mollusks 

metabolism and toxicology studies, 4: 4813, 5846 

Molybdenum 

analysis, 2: 66,1491; 3: 635, 4: 4291, 6334 
bibliography for, 3: 1677; 4: 6373 

chemical properties, 2: 928; 4: 6373 
crystal structure, 1: 1109, 1404, 1584; 4: 6373 
deuteron cross section, 2: 640 

electron emission from, 2: 787 

metabolism studies with isotopes, 4: 583 
metallurgical properties, 1: 1427, 1774; 2: 53,158; 3: 1677, 4: 
5417, 5910, 6373 

metallurgy, 4: 1145 

neutron cross section, 4: 5979 

} nuclear properties, 1: 544, 834, 1506, 2: 574 

: physical properties, 4: 6127 

: proton cross section, 2: 640 


radiation absorption by, 1: 728 
radiation effects on, 1: 997 
Molybdenum isotopes 

abundance and distribution, 3: 2220 
nuclear properties, 1: 305 

Molybdenum 

formation of, 3: 1478 

nuclear properties, 3: 1478 
Molybdenum Mo” 

nuclear properties, 2: 639, 3: 1397 
Molybdenum Mo* 

formation of, 3: 1478 

nuclear properties, 3: 1478 

radioactive disintegration, 4: 1569, 5334 
tracer applications, 1: 1958 
Molybdenum Mo™ 

nuclear properties, 1: 299, 2: 640 
Molybdenum Mo” 

nuclear properties, 1: 299, 300; 2: 640 
Molybdenum Mo” 

isotopic identification, 4: 5485 

nuclear properties, 1: 300, 2: 640; 4: 5485 


Molybdenum Mo” 

nuclear properties, 1: 300; 3: 1397 
Molybdenum Mo” 

nuclear properties, 1: 299 
Molybdenum Mo” 


formation of, 3: 760, 1265, 1726 

nuclear properties, 3: 1474 

radioactive disintegration, 4: 4702 

ranges in material, 3: 1265 

tracer applications, =e 1958; 2: 344; 4: 583 
Molybdenum Mo'” te 

isotopic identification, 4: 5485 

nuclear properties, 4: 5485 

nuciear reactions, a: 6236 

Molybdenum alloys al 

chemical properties, 3: 1111 

preparation, 4: 5419 > 

properties, 2: 2127; 4: 454, 5419, 6367, 6373 
Molybdenum compounds 

molybdenum boride, 4: 3040 

molybdenum silicide, 3: 2143; 4: 454 
Moment 

(See subhead nuclear properties under specific elements and isotopes; 


subhead spin and moment under specific particulate radiations.) 
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Monazite 
(See also Thorium ores.) 
occurrence, 4: 3088 
Monkeys 
metabolism and toxicology studies, 2: 1512; 4: 973, 2622, 3400, 4202, 
4788 4 
radiation effects on, 2: 1509 
Monte Carlo method 
3: 415, 420, 762, 990, 4: 2795, 2796, 3795, 4051, 4949 
Morin 
analytical uses, 4: 3919 
chemical properties, 4: 3919 
purification, 4: 3919 
Morphine 
synthesis of labeled, 4: 6113 
Motors 
for vacuum systems, 4: 3037 
Mouth diseases 
radiation therapy, 4: 1879, 1899 
radioisotopes therapy, 4: 1879 
Mucous membranes 
radiation effects on, 2: 1128, 1321, 4: 994 
Murexide 
analytical reagent for rare earths, 1: 853 
Muscles 
iron metabolism in, 3: 595 
radiation effects on, 4: 1623 
sodium metabolism in, 3: 2063 
Mustard gas 
reaction with skin proteins, 4: 2986 
Mutation 
(See subhead radiation effects on under Chromosomes.) 
Myeloma 
stilbamidine metabolism in, 4: 6690 


Naphthacene 
energy levels in, 2: 1453 
Naphthalene 
crystal production, 2: 212 
energy levels in, 2: 1453 
luminescence, 2: 547, 548; 4: 5954 
radiation detection uses, 1: 992, 1148, 1700, 2: 191, 204, 212, 960, 
975, 1422, 1828, 3: 161, 437, 465, 835, 1449, 1992, 4: 1263, 3773, 
4006, 4020, 5948, 5956, 6188 
Naphthalene, bromo- 
synthesis of labeled, 4: 1077 
Naphthalene, 1-bromo- 
bromine isotopes exchange, 2: 348 
1,4-Naphthalenediol. 2-methyl-, diphosphate 
therapeutic uses, 2: 2035 
Naphthazarin 
analytical uses, 3: 632 
1,4-Naphthoquinone, 2-bromo-3-hydroxy- 
metabolism of, 1: 576 
1 ,4-Naphthoquinone, 2-methyl- 
radiation effects on, 2: 1262 
1-Naphthylamine 
analytical reagent for V, 1: 1783 
Nasal diseases 
radiation therapy, 4: 2900, 3623 
Nasopharynx diseases 
(See also Pharynx.) 
radiation therapy, 2: 2036, 2215, 3: 569, 1000, 1068, 4: 6035 
radioisotopes therapy, 3: 1850, 2114, 4: 56, 1876, 2187, 2548 
Naval vessels 
nuclear power for, 2: 701, 1173 
Nematodes 
phosphorus uptake from host tissues, 4: 3677 
Neoantergan 
(See Antihistaminic drugs.) 
Neodymium 
analysis, 1: 358, 1337, 2: 864, 1703, 1704, 1705, 1708, 1709, 4: 5884 
chemical properties, 4: 1101, 6302 
ionization of, 1: 1849 
metabolism and toxicology, 4: 6301, 6302 
nuclear properties, 2: 1675 
radioactive disintegration, 4: 905, 1580 
separation methods, 1: 1713, 3: 300, 4: 690, 1107, 1399 
spectra, 1: 1334, 1938; 3: 664, 4: 5288 
Neodymium isotopes 
abundance and distribution, 1: 706, 2: 1015, 4: 656 


Neodymium isotopes 

formation of, 2: 1675, 2220 

isotopic identification, 4: 1215 

nuclear properties, 1: 854 

Neodymium Nd'** 

isotopic identification, 4: 5327 

radioactive disintegration, 4: 5327 
Neodymium Nd'** 

isotopic identification, 4: 5327 

radioactive disintegration, 4: 5327 
Neodymium Nd**° 

nuclear properties, 2: 1449 

Neodymium Nd‘** 

nuclear properties, 2: 1449 

Neodymium 

neutron cross section, 2: 1087 

Neodymium Nd'*’ 

nuclear properties, 2: 1674 

radioactive disintegration, 4: 5539 

tracer applications, 4: 5665 

Neodymium Nd’*° 

nuclear properties, 3: 1397 

Neodymium alloys 

physical properties, 4: 1447 

Neodymium compounds 

neodymium acetylacetonate, 1: 1716, 2: 864 
neodymium bromate, 2: 1719 

neodymium bromide, 2: 864 

neodymium carbonates, 4: 5203 

neodymium chloride, 1: 588; 3: 2152 
neodymium citrate, 4: 433 

neodymium disilicide, 4: 6347 

neodymium hydroxide, 1: 588, 1337 
neodymium nitrate, 3: 2152, 4: 690, 4835, 6583 
neodymium oxalate, 1: 1337; 4: 5665 
neodymium oxide, 3: 1096, 2152, 4: 1105 
neodymium perchlorate, 1: 1938 
neodymium phosphate, 1: 705, 1712; 4: 6335 
neodymium sulfate, 2: 864, 3: 2152 
neodymium sulfide, 4: 133 

neodymium tungstate, 4: 1109 

spectra, 4: 6600 

Neodymium ions 

chemical properties, 4: 4240 

Neon 

analysis, 2: 503 

atomic structure, 2: 326 

deuteron cross section, 4: 5978 

nuclear properties, 1: 402, 2: 571, 4: 782, 1526 
nuclear reactions, 4: 790 

physical properties, 2: 1261 

radiation detectio. uses, 4: 4028 

radiation effects on, 3: 355, 1878 

radiation scattering by, 1: 401 

radiation stopping by, 4: 843 

spectra, 2: 326, 1851 

wave equations for, 4: 1526 

Neon isotopes 

abundance and distribution, 3: 2220, 4: 5714 
separation methods, 4: 6656 

Neon 

formation of, 2: 13 

isotopic separation, 4: 5712 

nuclear properties, 2: 14, 3: 1402; 4: 5480, 5994, 6434 
nuciear reactions, 4: 3193, 3196, 5030, 5499 
radioactive disintegration, 4: 2683, 5536, 5994 
Neon 

isotopic identification, 4: 3193, 5030 
nuclear properties, 4: 758 

nuclear reactions, 4: 3193, 3196, 5030 
Physical properties, 4: 3193 

Neon Ne” 

formation of, 3: 2329 

isotopic identification, 4: 3193, 5030 
nuclear properties, 2: 568 

nuclear reactions, 4: 3193, 3196, 5030, 6682 
Neon 

formation of, 2: 568 

isotopic identification, 4: 3193, 5030 
nuclear properties, 4: 6683 

radioactive disintegration, 4: 4691, 5065, 6682, 6683 
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Neoplastic tissue 
methionine distribution in, 2: 1726 
Neoprene 
structure of, 3: 316 
Neptunium 
atomic structure, 2: 1033, 1479 
chemical properties, 1: 207, 397, 1959; 2: 351, 678, 1740, 2060, 
135, 6715, 6721, 6722 
discovery and naming, 1: 1513; 2: 888; 3: 678 
fission of, 2: 351 
metabolism and toxicology, 2: 1181; 3: 216 
metallurgical properties, 1: 1959 
nuclear properties, 1: 193,542; 2: 989, 2059 
oxidation and reduction states, 1: 1064, 2: 1161, 1740, 2060; 3: 
4: 6721, 6722 
physical properties, 1: 207; 4: 6714 
spectra, 1: 1221, 2: 1301; 4: 5900, 6718 
Neptunium isotopes 
abundance and distribution, 1: 1962 
tracer applications, 2: 2060 
Neptunium Np?*!~233 
isotopic identification, 4: 4000 
radioactive disintegration, 4: 4000 
Neptunium Np*™* 
formation of, 1: 1229, 2: 1489, 1614 
nuclear properties, 2: 1489, 1614 
radioactive disintegration, 4: 1586 
Neptunium Np*** 
formation of, 2: 1489 
nuclear properties, 2: 1489 
radioactive disintegration, 4: 1586 
Neptunium Np”** 
formation of, 2: 1477, 1489 
nuclear properties, 2: 1489 
radioactive disintegration, 4: 1586 
Neptunium Np*”’ 
abundance and distribution, 4: 6444 
fission of, 2: 1476 
formation of, 1: 879 
neutron cross section, 2: 1476 
nuclear properties, 1: 206, 1064, 1066, 2: 888, 1306, 1477 
radioactive disintegration, 4: 6444 
Neptunium 
formation of, 2: 1477 
nuclear properties, 3: 873 
radioactive disintegration, 4: 1586, 5784 
Neptunium Np”** 
formation of, 2: 1470 
radioactive disintegration, 4: 1586 
Neptunium compounds 
neptunium bromide, 2: 889 
neptunium chloride, 2: 889; 3: 1208; 4: 135, 6721 
neptunium fluoride, 2: 889 
neptunium iodide, 2: 889 
neptunium nitride, 3: 677, 4: 135 
neptunium oxide, 1: 1064, 2: 888, 889, 4: 135, 440, 4859, 6721, 6722 
neptunium oxysulfide, 2: 889 
neptunium perchlorate, 3: 1208 
neptunium phosphide, 4: 135 
neptunium silicide, 1: 585, 4: 135 
neptunium sulfide, 2: 889, 4: 135 
neptuny! fluoride, 3: 677 
sodium neptunyl acetate, 1: 1064, 2: 888, 889, 1740 
synthesis of, 2: 889 
Nerve cells 
phosphorus metabolism in, 4: 1679, 4203 
potassium exchange in, 4: 4207 
radiation effects on, 2: 643, 1700; 4: 6692 
sodium exchange in, 4: 4207 
Nerve diseases, 
radiation therapy, 4: 1345 
Nervous activity 
sodium metabolism in, 4: 3383 
Nervous system 
anesthetics effects on, 4: 4192 
fluorine compounds effects on, 4: 3344 
phosphorus metabolism in, 3; 1630; 4: 4788 
potassium metabolism in, 2: 668 
radiation effects.on, 4: 23, 388, 1849, 4439, 6692 
sodium metabolism in, 3: 2064 
Nervous system diseases 
radiation therapy, 3: 1524, 4: 1878, 2550, 4174, 4475, 4488, 4494, 4500 
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Nervous tissues 

radiation effects on, 4: 30 
Neuralgia 

radiation therapy, 4: 1891, 2163 
Neurospora 

(See Molds.) 
Neutrinos 

detection and measurement, 4: 6221 
from beta decay, 1: 1375, 1424, 4: 808, 3222, 4695 
from fission products, 1: 194 

from K-capture, 4: 808 

from meson decay, 4: 202, 484, 713, 5701 
from uranium fission, 1: 1864 

from uranium isotopes, 4: 2682 

from urca processes, 4: 808 


properties, 1: 3, 225, 1113; 2: 113, 626, 637 850, 968, 972, 988, 1228, 


1552, 1690; 3: 405, 890, 1961, 2186; 4: 808, 4695, 6221 
Neutron cross sections 
(See also subhead neutron cross section under specific elements and 
isotopes.) 
bibliographies for, 4: 316, 6209 
graphs, 1: 1638 


measurement of, 1: 1640; 2: 166, 168, 524, 530, 777, 1385, 1963, 1969, 
3: 767, 768, 769, 785, 1253, 1261, 1392, 1575, 1949, 1990, 2236, 4: 1516, 


1518, 1549, 2045, 3790, 4072, 4997, 5293, 5294, 5493, 5522, 5754, 5959 
tables, 1: 652, 1165, 3: 2242; 4: 316, 749, 1523 
theory of, 4: 810, 6203 
Neutrons 
(See also Cosmic radiation; Nuclear particles; Radiation.) 
absorption, 1: 132, 977, 982, 1857; 2: 372, 530, 937, 941, 1087, 1601, 
1604, 1963, 1972; 3: 776, 986, 990, 1396, 1954, 2242; 4: 316, 750, 
1513, 1515, 1559, 2758, 3170, 3515, 3922, 4051, 4365, 4378, 5001 
action in magnetic fields, 4: 246 
analytical uses, 4: 3922 
attenuation, 4: 3795 
biological effects, 1: 17, 18, 34, 234, 243, 247, 248, 407, 408, 555, 740, 


895, 1239, 1240, 1241; 2: 34, 402, 1507, 1509, 1892; 3: 2, 8, 203, 1036; 


4: 19, 998, 1004, 1005, 1324, 1325, 2114, 2129, 2142, 2504, 3365, 3852, 
4131, 4727, 4744, 5354, 5562 

chemical eJects, 1: 1086, 1125; 3: 1540; 4: 2650, 3503, 4337, 4352, 
4361, 4373, 4577, 4578, 4677, 4678, 5882 


detection and measurement, 1: 149, 494, 660, 769, 922, 974, 1114, 1132, 


1267, 1295, 1647, 1650, 1700, 1873; 2: 182, 197, 226, 540, 556, 812, 
1099, 1248, 1340, 1384, 1415, 1420, 1423, 1801, 1876, 2009; 3: 287, 
400, 785, 820, 833, 849, 851, 1009, 1012, 1050, 1055, 1394, 1577, 1711, 
1741, 1949, 2239, 2290, 2292, 2294, 2311; 4: 41, 244, 529, 537, 538, 
1201, 1244, 1245, 1248, 1249, 1260, 1261, 1489, 1495, 1496, 1516, 1519, 
1758, 1786, 1788, 2021, 2040, 2041, 2047, 2385, 2388, 2754, 3157, 3170, 
3484, 3791, 3793, 3802, 3805, 4015, 4032, 4049, 4197, 4336, 4337, 4342, 
4419, 4952, 4967, 4976, 5262, 5266, 5294, 5453, 5455, 5460, 5732, 5810, 
5811, 5814, 5819, 5987, 6020, 6174, 6175, 6176, 6195, 6429, 6488, 6746 
diffraction, 1: 496, 617, 792, 985, 1163, 1262, 1636, 1641; 3: 147, 


1944, 1946, 1950, 2239, 2254; 4: 251, 327, 686, 2043, 2457, 3175, 5918, 


6176, 6430, 6663 
diffusion and scattering, 1: 132, 133, 135, 139, 140, 142, 145, 287, 291, 
507, 508, 650, 651, 656, 658, 791, 792, 793, 889, 977, 981, 985, 987, 


1164, 1166, 1168, 1434, 1517, 1633, 1634, 1636, 1637, 1639, 1642, 1856, 


1860, 1861, 1862, 1863, 1865; 2: 170, 172, 177, 178, 372, 378, 388, 


524, 525, 527, 528, 529, 532, 534, 773, 776, 781, 895, 938, 939, 940, 941, 


1047, 1085, 1088, 1226, 1387, 1389, 1390, 1391, 1394, 1596, 1597, 1601, 
1602, 1603, 1605, 1606, 1615, 1802, 1805, 1806, 1807, 1969, 1973, 2140, 


2142; 3: 143, 146, 148, 396, 398, 401, 402, 420, 762, 773, 777, 778, 785, 


986, 987, 988, 989, 990, 995, 1130, 1132, 1133, 1135, 1139, 1253, 1254, 
1255, 1257, 1258, 1264, 1266, 1306, 1392, 1393, 1395, 1576, 1579, 1706, 
1709, 1710, 1944, 1945, 1946, 1947, 1948, 1951, 1952, 1962, 1963, 2031, 
2238, 2241, 2370; 4: 243, 247, 250, 251, 313, 325, 349, 502, 504, 505, 
506, 507, 686, 741, 742, 745, 747, 748, 1202, 1203, 1204, 1290, 1299, 
1512, 1513, 1514, 1516, 1518, 1520, 1558, 1785, 1787, 1832, 2042, 2046, 
2418, 2421, 2422, 2457, 2680, 2755, 2756, 2758, 2759, 3167, 3171, 3174, 
3175, 3177, 3204, 3233, 3236, 3500, 3501, 3505, 3515, 3788, 3792, 3802, 
4045, 4351, 4393, 4660, 4661, 4662, 4663, 4664, 4665, 4998, 4999, 5001, 
5231, 5290, 5291, 5315, 5321, 5322, 5473, 5476, 5477, 5503, 5523, 5524, 
5660, 5717, 5741, 5742, 5743, 5766, 5919, 5969, 5989, 5992, 6197, 6203 
6431, 6663, 6665, 6679, 6740, 6747 

disintegration, 4: 508, 1521 

distribution, 4: 6664 


dosage determinations, 1: 609, 740, 974, 1114, 1240, 1412, 1519; 3: 2; 


4: .9, 998, 1203, 1324, 1325, 2040, 2048, 2504, 2874, 2886, 2899, 2939, 
3173, 4727, 6020 

effects on chemical compounds, 4: 3934 

flux in reactors, 4: 6671 


Neutrons 
from aluminum isotopes, 1: 288; 4: 5494 
from argon isotopes, 2: 571; 4: 4084 
from beryllium isotopes, 1: 288, 329, 621, 980, 1015, 1278; 2: 1618, 
2139; 3: 765, 1580, 2274; 4: 248, 2776, 3169, 3170, 3791, 4047, 4078, 
4901, 5289, 5494, 5965, 6429 ; 
from bismuth isotopes, 4: 6746 
from boron isotopes, 3: 1966; 4: 5977 
from cadmium isotopes, 3: 1397 
from carbon isotopes, 2: 1618; 1394; 4: 1219, 1540, 5964 
from copper isotopes, 3: 1394; 1541, 2438, 2797, 5494 
from deuteron disintegration, 4: 743 
from fission products, 1: 194, 473, 1278; 3: 1707; 4: 4074, 6664 
from fluorine isotopes, 4: 1541, 4366 
from gold isotopes, 3: 1397 
from hydrogen isotopes, 2: 173, 536; 3: 1256, 1577, 1718, 1970, 2270; 
4: 248, 741, 797, 2439, 2443, 2778, 3175, 3806, 4047, 5740, 6207 
from indium isotopes, 3: 1418 
from krypton isotopes, 2: 533 
from lead isotopes, 3: 1397; 4: 191, 6746 
from lithium isotopes, 2: 1618, 1803; 3: 1163, 1262, 1272, 1967; 4: 
2044, 2063, 3808, 4079, 4367, 5502, 6207 
from magnesium isotopes, 1: 288; 4: 5981 
from manganese isotopes, 3: 1397 
from mercury isotopes, 3: 1397 
from meson absorption, 4: 3976 
from molybdenum isotopes, 3: 1397 
from neodymium isotopes, 3: 1397 
from neon isotopes, 2: 571 
from nickel isotopes, 4: 888 
from nitrogen isotopes, 2: 531, 533, 1971; 3: 2275; 4: 1541, 4084, 
4366, 5509 
from oxygen isotopes, 1: 1860; 2: 1970; 4: 2443, 5509 
from photon absorption, 4: 4046 


from potassium isotopes, 4: 4366 

from praseodymium isotopes, 3: 1397 

from samarium isotopes, 3: 1711 

from scandium isatopes, 4: 4366 

from silver isotopes, 3: 995 

from sodium isotopes, 3: 1708 

from thallium isotopes, 3: 1397 

from thorium fission, 1: 1864; 

from thorium isotopes, 3: 2237 

from tin isotopes, 3: 1397 

from tungsten isotopes, .4: 6746 

from uranium fission, 1: 1864; 2: 171; 4: 2504, 6665 

from uranium isotopes, 3: 1711; 4: 5494 j 

from xenon isotopes, 2: 533 : 

from zinc isotopes, 3: 1397 

from zirconium isotopes, 3: 1397 

in cosmic radiation, 1: 73, 260, 302, 655, 983, 984, 1566; 2: 103, 538, 
1561, 1566, 1775, 1781; 3: 125, 357, 727, 1228, 1229, 1376, 1377, 1711, 
2207; 4: 191, 198, 720, 2356, 2371, 2414, 3122, 3123, 3980, 4314, 4315, 
4316, 4629, 4631, 4925, 5240, 5928, 6384 

interaction with particles, 3: 1258, 1277, 1947, 2239, 2370; 4: 327, 
336, 567, 745, 747, 748, 1199, 2755, 3176, 3177, 3185, 3239, 3501, 3502, 
3505, 3557, 3563, 3804, 4664, 5524, 5542, 5740, 5786, 5992, 6005, 6740 
nuclear reactions, 1: 4, 114, 115, 117, 134, 168, 169, 289, 290, 302, 469, 
470, 493, 497, 498, 519, 543, 692, 704, 791, 813, 834, 854, 878, 955, 976, 
978, 979, 981, 988, 1011, 1013, 1029, 1034, 1065, 1167, 1191, 1203, 1250, 
1292, 1293, 1294, 1357, 1431, 1486, 1631, 1632, 1643, 1752, 1758, 1858, 
1864, 1941; 2: 20, 168, 174, 175, 176, 234, 284, 299, 351, 363, 392, 393, 
432, 497, 500, 523, 535, 539, 566, 631, 774, 777, 783, 848, 936, 939, 956, 
994, 1000, 1037, 1038, 1053, 1074, 1097, 1135, 1138, 1145, 1310, 1312, 
1318, 1388, 1393, 1401, 1402, 1441, 1470, 1475, 1478, 1540, 1598, 1599, 
1600, 1607, 1608, 1660, 1665, 1675, 1687, 1799, 1843, 1866, 1972, 1974, 
1975, 2020, 2022, 2027, 2141, 2148, 2204, 2209, 2220, 2241; 3: 126, 
142, 149, 190, 395, 397, 403, 759, 761, 766, 769. 770, 775, 898, 985, 
1013, 1129, 1131, 1134, 1136, 1204, 1249, 1252, 1253, 1260, 1265, 1392, 
1399, 1474, 1578, 1605, 1712, 1725, 1749, 1759, 1954, 1962, 1964, 1965, 
1968, 1971, 2221, 2236, 2246, 2271, 2272, 2275, 2276, 2294, 2344; 4: 
740, 795, 807, 889, 892, 908, 1199, 1203, 1217, 1220, 1222, 1224, 1225, 
1319, 1397, 1489, 1546, 1563, 1565, 1995, 2065, 2114, 2442, 2651, 2759, 
2772, 2776, 2783, 2784, 2814, 3012, 3019, 3168, 3170, 3172, 3174, 3175, 
3182, 3364, 3404, 3466, 3500, 3502, 3503, 3515, 3517, 3521, 3524, 3539, 
3705, 3710, 3790, 3794, 3804, 3922, 3934, 3991, 4058, 4072, 4073, 4074, 
4082, 4083, 4243, 4337, 4352, 4357, 4358, 4360, 4361, 4366, 4370, 4373, 
4578, 4659, 4674, 4677, 4678, 4680, 4682, 4950, 4997, 5000, 5026, 5031 
5055, 5063, 5231, 5292, 5296, 5300, 5303, 5425, 5474, 5487, 5499, 5740 
5753, 5754, 5959, 6195, 6209, 6432, 6602, 6665, 6673 

petroleum well logging uses, 4: 161 


3: 
4: 
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Neutrons Nickel 

physical effects, 4: 1396, 2669, 4358, 6196, 6663 radioactive disintegration, 4: 909, 4690 

polarization, 1: 141, 657, 1637; 2: 172,592; 3: 1132, 1395, 1947, spectra, 1: 1721 | ° 
1948, 2240; 4: 502, 746, 4663, 5294, 5322 Nickel Ni*™* | ; 
production, 4: 5477, 5962 nuclear properties, 2: 1983; 4: 5484 
properties, 1: 143, 809, 981, 986, 1025, 1862; 2: 169, 296, 1090, 1383, nuclear reactions, 4: 888 
1390, 1616, 2151; 3: 876, 1576, 2255; 4: 242, 503, 5476, 5959, 6200, physical properties, 4: 4003 | 
6663, 6664 spectra, 1: 1721; 4: 5484 

radiation hazards involving, 4: 1633, 1854, 2874 Nickel Ni® * 

radioactive disintegration, 4: 4050, 5231 abundance and distribution, 4: 3134 

radioautographic uses, 4: 4878 neutron cross section, 4: 5522 

reflection, 3: 1132, 1947; 4: 246, 1518, 2755, 3802 nuclear properties, 2: 1983 

shielding for, 4: 504, 2886 physical properties, 4: 4003 

slowing down, 3: 1393; 4: 744, 1512, 6665 spectra, 1: 1721 

sources and standards, 1: 194, 473, 621, 980, 1015, 1278, 1432, 1433, * Nickel Ni®* 
1435, 1635, 1657, 1873; 2: 167, 244, 752, 948, 949, 956, 1074, 1193, nuclear properties, 3: 889 


1239, 1392, 1803, 1804, 1876, 2139; 3: 394, 399, 400, 763, 765, 771, 772, radioactive disintegration, 4: 6467 
785, 971, 986, 995, 1138, 1253, 1259, 1392, 1951, 2239; 4: 244, 247, 248, tracer applications, 1: 873; 4: 684, 5208 
249, 371, 740, 784, 1200, 1205, 1517, 1522, 1788, 2419, 2420, 2423, 2439, Nickel Ni* 


3175, 3192, 3802, 4048, 4049, 4336, 4358, 4996, 5024, 5025, 5289, 5294, abundance and distribution, 4: 3134 
5475, 5750, 5959, 6429, 6652 nuclear reactions, 4: 4107, 5060 
spin and moment, 1: 653, 801, 1633, 1641, 1642, 1866; 2: 537, 775, nuclear properties, “2: 1983 
1089, 1394, 1428, 2185; 3: 855, 1263, 1943, 2031, 2032, 2243; 4: 245, spectra, 1:1721 
3185, 5961 Nickel 
therapeutic uses, 1: 347, 555, 560, 846; 3: 2108; 4: 2899, 2939, 5124, nuclear properties, 3: 1312 
6291 radioactive disintegration, 4: 862, 869 
wave equations for, 3: 1264, 1482; 4: 1204 Nickel alloys "7 
Neutron velocity selectors, crystal structure, 2: 2128; 3: 106; 4: 4566 
4: 6488 metallurgical properties, 4: 2673 
Neutron well logging phase diagrams, 3: 1365 
(See subhead radiation logging of under Petroleum.) physical properties, 4: 1140, 3057 
Niacin preparation of, 4: 1710 
metabolism of, 4: 5140 production, 1: 1851; 2: 512, 1083, 1380 
radiation effects on, 3: 954; 4: 107 properties, 1: 1832; 2: 512, 930, 2127, 2129; 3: 111, 703, 1111; 
radiation sickness therapy using, 3: 915 4: 1974, 1975, 2673, 5911 “ 
Nickel 3 spectra, 1: 1347 
analysis, 1: 1968; 2: 1491; 3: 78, 1197, 1334; 4: 4291, 5635 Nickel catalysts 
atomic structure, 1: 1577, 1721 stabilization of, 4: 2273 
chemical properties, 4: 1041, 4404 Nickel compounds 
crystal structure, 1: 1577 nickel carbonyl, 4: 173 
electron emission from, 2: 787 nickel cyanide, 4: 5208 
foil preparation, 4: 6731 nickel nitrates, 4: 2297 
magnetic properties, 3: 1215 nickel oxide, 1: 1545, 1546, 1636; 4: 1041 
metallurgical properties, 2: 158, 514,933; 4: 4287, 4288, 5417 Nickel films 
metallurgy, 4: 2323, 2671 bibliography, 2: 514 
neutron cross section, 1: 1636; 2: 526; 4: 2422, 5522 Nicotinamide 
nuclear properties, 2: 8, 1441, 1814; 3: 1611 metabolism of, 4: 969 
physical properties, 1: 448; 2: 2125; ~ 4: 1140 synthesis of labeled, 2: 910 
production, 4: 2671 Nicotinamide, N-methyl- 
radiation absorption by, 4: 2096, 4095 metabolism of, 1: 369, 372, 1052; 3: 71 
radiation scattering by, 4: 1298, 2422, 2800, 3200 Nicotine 
refractory properties, 4: 3435 synthesis of labeled, 2: 75 
refractory uses, 3: 2175 Nicotinic acid 
sintering uses, 2: 1079 metabolism of, 2: 1456, 2048, 2049; 4: 969, 4559, 4815 
spectra, 1: 1210 synthesis of labeled, 3: 284 "s 
surface hardening of, 4: 1448 Niobium 
Nickel isotopes, a analysis, 2: 1222, 1595; 4: 4291, 4562, 5646, 6565 
neutron cross section, 2: 1385; 4: 5231 chemical properties, 4: 1148, 2998, 3739 
packing fractions, 2: 1983 ¥ corrosion, 4: 3442 
radioactive disintegration, 4: 1592 metabolism and toxicology, 1: 43; 2: 1181; 4: 1655, 4504, 5845 
Nickel Ni°” metallurgical properties, 3: 341 
formation of, 2: 1617 neutron cross section, 4: 5979 
nuclear properties, 4: 5770 production, 1: 1623 
radioactive disintegration, 4: 862, 5770 radiation absorption by, 3: 986 
Nickel Ni™® : separation methods, 1: 1706; 4: 2998, 3018, 3940, 4241 
neutron cross section, 1: 1636; 2: 166; 4: 5522 spectra, 1: 1048 
nuclear properties, 2: 1617, 1972, 1983; 4: 5486 Niobium isotopes 
nuclear reactions, 4: 5060 ¥ nuclear properties, 2: 1129 
physical properties, 4: 4003 tracer applications, 1: 43 
spectra, 1: 1721 uses in syntheses, 1: 60 
Nickel Niobium Nb” 
nuclear properties, 1: 1153; 3: 889, 1583 radioactive disintegration, 4: 5334 
radioactive disintegration, 4: 6467 Niobium Nb”* 
Nickel Ni®° 7 neutron cross section, 2: 2143 
abundance and distribution, 4: 3134 nuclear properties, 2: 233; 3: 1581; 4: 4060 
alpha cross section, 4: 6206. Niobium Nb* 
isotopic identification, 4: 5485 nuclear properties, 3: 2018, 2019 
neutron cross section, 1: 1636; 2: 166; 4: 5522 Niobium Nb” a 
nuclear properties, 2: 1, 1983; 4: 5485 nuclear properties, 1: 1706; 2: 999 
nuclear reactions, 4: 5003, 6206 ‘ radioactive disintegration, 4: 5334 


physical properties, 4: 4003 tracer applications, 4: 3018, 3940, 4241, 5845 
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Niobium Nb*® 

nuclear properties, 3: 879 
Niobium Nb” 

radioactive disintegration, 4: 3211 
Niobium Nb” 

radioactive disintegration, 4: 6236 
Niobium alloys 

chemical properties, 2: 2127; 3: 1111 
crystal structure, 4: 4566 
physical properties, 2: 1080 
Niobium colloids 

preparation, 2: 1859 


_ Niobium compounds 


niobium boride, 3: 2146; 4: 3040 
niobium carbide, 2: 1079; 3: 1674 
niobium chloride, 4: 2998 

niobium citrate, 4: 6089 

niobium fluoride, 4: 6568 

niobium iodides, 4: 1042 

niobium nitride, 3: 1283 

niobium oxalate, 4: 6089 

niobium oxide, 4: 5286 

niobium tartrate, 4: 6089 


Niobium ores 
analysis, 4: 2998 
Nitric acid 
pumps, 3: 1701 
Nitrogen 
analysis, 1: 754, 1093; 2: 1336; 4: 1051, 2638, 3431 
chemical properties, 1: 926; 3: 1870, 2180; 4: 138, 1148, 1379, 
3739, 4816, 5633 
deuteron cross section, 4: 5978 
fixation, 4: 2604, 2976, 3894 
ionization of, 2: 251, 967; 4: 1452, 2794 
metabolism studies with isotopes, 1: 363, 367, 368, 382, 708, 865, 1051: 
2: 332, 875, 884, 1466 
neutron cross section, 1: 144, 740, 1631; 2: 777, 1393; 3: 2236; 
4: 1199, 5979 
nuclear properties, 1: 302, 329, 402; 2: 177; 3: 1940, 2274; 4: 1526 
nuclear reactions, 4: 790, 1203, 2064, 2114, 2771, 4085, 5031 
physical properties, 1: 188; 2: 1242; 4: 818 
purification, 1: 620; 4: 1043, 1381 
radiction absorption by, 2: 1050, 1165, 1171; 4: 2694, 5323 
radiation cross section, 4: 5323 
radiation detection uses, 4: 795, 2395 
radiation effects on, 3: 355; 4: 5509 
radiation scattering by, 1: 401; 2: 691; 3: 120 
seals and gaskets for, 1: 1827 
solubility in titanium, 4: 2675 
spectra, 1: 1725 
utilization by plants, 4: 4221 
wave equations for, 4: 1526 
Nitrogen isotopes 
abundance and distribution, 1: 471; 4: 2414, 2715 
analysis, 4: 2380, 5636 
mass spectra, 4: 2724 
properties, 4: 5071 
separation methods, 1: 478, 1281; 4: 6656 
tracer applications, 1: 1051; 2: 1466; 4: 1675, 2720, 3431 
uses in syntheses, 2: 1466, 1764 
Nitrogen N” 
nuclear properties, 2: 1265; 4: 5994 
radioactive disintegration, 4: 2683, 5994 
Nitrogen N‘* 
formation of, 1: 489, 1893; 2: 1403, 1618; 3: 399, 1394, 2327, 2337 
isotopic identification, 4: 1219, 1541, 1543, 1544 
nuclear properties, 1: 1035; 3: 2337; 4: 2053 
radioactive disintegration, 4: 1543, 1544, 2062, 2083 
Nitrogen N“ 
analysis, 4: 2588 
formation of, 1: 1893; 3: 2327 
isotopic identification, 4: 3809 
neutron cross section, 2: 174; 3: 1136, 1965, 1971; 4: 4366, 6745 
nuclear properties, 1: 4, 295,497; 2: 8, 174, 568, 783, 1141, 1191, 
1401, 1403, 1404; 3: 1009, 1260, 1273, 1748, 1941, 2257; 4: 2435, 
2763, 2775, 5023, 5749, 5980 
nuclear reactions, 4: 1541, 2442, 3812 
radioactive disintegration, 4: 4619, 5269 
uses in syntheses, 2: 331 
Nitrogen 
abundance and distribution, 4: 3967 
analysis, 4: 2588 


Nitrogen 
formation of, 1: 63; 3: 1273 
isotopic separation, 1: 113; 4: 5260, 6656 
nuclear properties, 1: 295; 3: 1715; 4: 2435, 5008 
nuclear reactions, 4: 4084, 5032 
tracer applications, 1: 363, 367, 368, 382, 708, 865; 2: 332, 884; 
3: 62, 607, 611, 1342, 1629, 2076; 4: 370, 373, 605, 615, 617, 623, 628, 
635, 968, 974, 978, 979, 1375, 2221, 2228, 2232, 2236, 2237, 2241, 2242, 
2244, 2245, 2261, 2588, 2604, 2974, 2975, 2981, 3372, 3376, 3389, 3397, 
3654, 3659, 3667, 3673, 3674, 3890, 3891, 3894, 3895, 3896, 3900, 3905, 
3906, 3907, 3912, 3914, 3950, 4192, 4221, 4542, 4543, 4548, 4549, 4550, 
4559, 4786, 4794, 4795, 4802, 5140, 5154, 5166, 5213, 5592, 5594, 5609, 
5618, 5619, 6053, 6054, 6057, 6058, 6067, 6074, 6088, 6551, 6554, 6593, 
uses in syntheses, 2: 725; 3: 96, 1342, 1667; 4: 615, 675, 677, 1405, 
1406, 3945 
Nitrogen N*® 
nuclear properties, 2: 533, 1980; 3: 1715 
Nitrogen 
formation of, 2: 1971 
nuclear propertics, 2: 531, 1970, 1971; 3: 2275 
Nitrogen compounds 
(See also Ammonium compounds.) 
ammonia, 1: 471, 1502; 2: 331; 4: 240 
metallic nitrides, 1: 764, 1814 
nitric acid, 1: i963; 2: 725; 4: 674, 2294, 2297, 2763, 5678 
nitrogen tetroxide, 4: 5405 
nitrogen trifluoride, 4: 5749 
nitrous oxide, 4: 779, 6593 
spectra, 4: 779 
Nitrogen mustards 
biological effects, 4: 4140 
effects on antibody formation, 4: 3648 
effects on blood system, 3; 1822 
effects on lymph system, 4: 1327 
metabolism of, 4: 2969, 2970, 5582 
synthesis of labeled, 3; 1091 
therapeutic uses, 4: 3312, 3323, 4482 
Nitrous oxide 
spectra, 4: 6719 
Nomenclature 
(See Biological nomenclature; Chemical nomer clature.) 
Nomographs 
mercury spectra, 3: 1666 
Nose diseases 
radiation therapy, 3: 565; 4: 3326 
Nuclear disintegration 
(See subhead nuclear properties under specific elements and isotopes; 
subhead nuclear reactions under specific particulate and wave radiations.) 
Nuclear forces 
theory of, 1: 297, 513, 668, 806, 1157, 1444, 1471, 1662, 1689, 1692; 
2: 267, 274, 598, 600, 608, 944, 9465-1049, 1091, 1122, 1230, 1400, 
1985, 2187; 3: 1298, 1306; 4: 325, 330, 331, 340, 349, 526, 567, 
571, 745, 1604, 1818, 1822, 1832, 2499, 3188, 3233, 3235, 3240, 3554, 
3563, 3797, 3837, 4094. 4110, 4116, 4400, 4622, 5022, 5335, 5339, 
5482, 5523, 5541, 5543, 5546, 5933, 6009, 6433, 6438, 6471, 6679, 
6687 
Nuclear fusion processes, 
4: 4080 
Nuclear induction 
chemical effect, 4: 5488 
line widths, 4: 5471, 6427, 6428 
relaxation time, 4: 5274, 5298, 5462, 5463, 5968 
spin measurement by, 4: 5968 
Nuclear moment 
(See subhead nuclear properties under specific elements and isotopes; 
subhead spin and moment under specific particulate radiations.) 
Nuclear particles 
(See also Radiation and specific particulate radiations such as Alpha 
particles.) 
4: 275 
absorption, 2: 1048, 1259, 1990; 3: 687, 2007; 4: 4376 
action in magnetic fields, 3: 2350; 4: 351, 2493, 3817 
angular correlation, 4: 5535 + 
bibliography, 2: 2002; 3: 1426 
biological effects, 3: 1169 
chemical effects, 4: 108 
detection and measurement, 2: 214, 1254, 1418; 3: 27, 825, 1004, 1290, 
1292, 1432; 4: 1231, 4975, 5463, 5945, 6219 
diffusion and scattering, 1: 513, 1524, 1639; 2: 10, 11, 388, 1046, 1048, 
1050, 1051, 1122, 1237, 1308, 1431, 1498, 1812, 1990, 2070; 3: 164, 687, 
707, 708, 865, 1456, 2028, 2339, 2348, 2351, 2352; 4: 278, 500, 778, 
1277, 1284, 1286, 2459, 2479, 2500, 2840, 4094, 4110, 4111, 4112, 4376, 
5313, 5527, 5550, 6471, 6686 


Nuclear particles 
disintegration, 4: 1608 
from carbon isotopes, 4: Aa 
general and theoretical, : 2432, 4052, 4053 
in cosmic radiation, 3: fea. 1235, 1564, 1683; 4: 5512, 6387 
interaction, 1: 513, 1004, 1444, 1471, 1472, 1692; 2: 598, 944, 1258; 
3: 1299, 1401, 1485, 1489, 1493, 1690, 1763, 1764, 2339, 2342, 2346, 
2349, 2366; 4: 207, 333, 342, 346, 352, 570, 571, 572, 575, 911, 1601, 
1607, 2105, 2479, 2488, 2500, 2773, 2835, 2839, 2840, 3227, 3228, 3235, 
3236, 3239, 3243, 3510, 3537, 3562, 4094, 4397, 4621, 4671, 4720, 5075 
5076, 5335, 5337, 5482, 5512, 5527, 5541, 5546, 5786, 5789, 6433, 6679, 
6741 
ionization produced by, 3: 859 
mass relationship, 4: 5336, 5482 
nuclear reactions, 1: 1436; 2: 1168, 1812; 
278, 6634 ' 
properties, 1: 138, 163, 173, 296, 809, 929, 935, 1002, 1157, 1159, 1286, 
1303, 1304, 1306, 1379, 1382, 1444, 1674, 1692, 1883, 1884, 1885; 
2: 944, 972, 1091, 1254; 3: 169, 387, 1015, 1616, 2341, 2353, 2372; 
4; 2494, 2824, 5336, 5482, 5544, 5549, 6246, 6699 
range-energy relations, 4: 5526 
ranges in materials, 4: 278 
spectra, 1: 156, 799 
spin and moment, 1: 156, 166, 666, 799, 977, 1159, 1613, 1614, 1658; 
2: 266, 1120, 1123, , 1427, 1652, 1831; 3: 156, 407, 859, 1263, 1300, 
1301, 1307, 1308, 1401, 1482, 1763, 1770, 2368; 4: 778, 1599, 2431, 
2434, 3510, 5535, 5789, 6243 
stopping of, 4: 566 
wave equations for, 1: 320, 535, 832, 1471, 1571, 1682, 1689; 2: 258, 
266, 268, 274, 601, ola, 603, 604, 610, 819, 826, 828, 829, 830, 1120, 
1259, 1427, 1429, 1652, 1829, 1831, 2187, 2189; 3: 1020, 1300, 1301, 
1304, 1307, 1486, 1498, 1615, 1618, 1763, 1767, 1773, 1775, 1777, 1779, 
1782, 2339, 2352, 2354, 2361, 2364, 2368; 4: 321, 342, 344, 571, 575, 
911, 912, 921, 1277, 1284, 1286, 1287, 1290, 1599, 1612, 2469, 2493, 
2494, 3228, 3560, 3838, 4110, 4671, 4673, 4713, 5549, 5786, 6243, 6246, 
6247 
Nuclear physics 
4: 272, 275, 280, 329, 331, 1525, 1982, 1985, 1986, 2343, 2425, 6699 
bibliography for, 4: 278 
glossary, 4: 273 
Nuclear power 
(See also Atomic bombs; Reactors; and subhead fission of under specific 
fissionable elements and isotopes such as Uranium U*™; Thorium.) 
bibliography, 1: 1761, 1795 
economic aspects, 1: 68,1757; 2: 21, 702, 1173; 3: 499, 1785, 2287; 
4: 922, 923, 1613, 2844, 2845, 4359, 5836, 6012, 6013, 6248 
engineering aspects, 4: 785 
engineering problems, 1: 11, 12, 228, 601, 730, 1378, 1525, 1759; 2: 
1173, 1174, 1505; 3: 2038; 4: 254, 255, 256, 257, 258, 259, 260, 581, 
1321, 1539, 5821, 6013 
for aircraft, 3: 193, 700 
for rockets, 3: 194, 787, 788, 789, 1411, 1412, 1413, 1414; 4: 253 
fundamental concepts, 1: 10, 11, 178, 599, 601, 730, 890, tas 1286, 
1379, 1381, 1382, 1439, 1758; 2: 99, 1054, 1145, 1174, 1312, 1316, 
1318, 2075; 3: 1, 500, 501, 1148, 1734, 1784, 2287; 4: 581, 4357, 
6012 
general and theoretical, 4: 2847 
legal aspects, 1: 1796; 3: 1785 
political aspects, I: 1795, 1797; 2: 85, 86 
social implications, 1: 68, 521, 944, 1082, 1398, 1555, 1795, 1797; 
2: 86, 729, 896; 4: 6014, 6248 
Nuclear properties 
bibliographies for, 4: 6655 
general and theoretical, 4: 749, 753, 754, 755, 761, 762, 763, 766, 770, 
773, 775, 776, 777, 780, 783, 856, 1530, 1531, 1534, 1793, 1797, 1799, 
1800, 1822, 2049, 2053, 2055, 2056, 2059, 2060, 2426, 2427, 2431, 2475, 
2764, 2766, 3122, 3183, 3184, 3186, 3187, 3188, 3189, 3220, 3508, 3509, 
3512, 3513, 3514, 3796, 3798, 4057, 4059, 4062, 4063, 4069, 4089, 4090, 
4306, 4354, 4356, 4669, 4671, 4672, 4673, 4675, 5005, 5007, 5008, 5009, 
5014, 5017, 5019, 5021, 5022, 5023, 5076, 5488, 5491, 5746, 5790, 5969, 
6202, 6436, 6666, 6687, 6750, 6751 


3: 687, 1239, 1786; 4: 


4068, 4668, 5020 
neutron and proton densities, 
vibrations, 4: 6438, 6439 
Nuclear reactions 


4: 6439, 6445 


tions.) 
fundamental concepts, 2: 569, 1990; 4: 4363, 4371, 4619, 4985, 5004, 
5343, 5753, 6209, 6438, 6439 


general and theoretical, 


4: 2773, 4080, 4122, 5715, 6750, 6751 


methods of measurement, 4: 765, 774, 781, 2380, 3181, 3530, 3802, 4067, 


(See also subhead nuclear properties under specific elements and isotopes 
and subhead nuclear reactions under specific wave and particulate radia- 
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Nuclear reactors 
(See Reactors.) 
Nuclear spin 
(See subhead nuclear properties under specific elements and isotopes 
and subhead spin and moment under specific particulate radiations.) 
Nuclear structure 
fundamental concepts, 4: 4064 
general and theoretical, 4: 523, 526, 3807, 5547, 6242 
nucleon numbers, 4: 6667, 6670 
nucleon shells, 4: 6436, 6440, 6741 
of isomers, 4: 6440 
shell model, 4: 6242, 6670 
spheroidal model, 4: 5748 
Nuclei 
(See main heads Isotopes and specific isotopes listed by mass number 
under the various elements such as Carbon C“.) 
Nucleic acids 
adsorption separation of, 3: 1663; 4: 3017, 3413 
analysis, 2: 899, 1894, 2086; 4: 2653, 3574 
chemical properties, 3: 1629; 4: 2652 
enzymatic degradation of, 4: 409 
metabolism of, 1: 363, 382, 392, 863; 2: 397, 708, 1151, 1463, 1853, 
1856, 1892; 3: 513, 600, 1322, 1791, 2075; 4: 595, 617, 2214, 2615, 
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2681, 2981, 2987, 2992, 3372, 3389, 3398, 3402, 3654, 4726, 4802, 5149, 


6325, 6550 
radiation effects on, 
radiation sickness therapy using, 
role in cell growth, 4: 2990, 2991 
separation of, 4: 3020 
synthesis intumors, 3: 1640 
synthesis of, 4: 2653, 5605 
synthesis of labeled, 3: 1342; 4: 6054 


3: 515, 956; 4: 3589, 3594, 4137, 4138, 5350 
4: 4458 


Nucleonics 
4: 271, 273 
Nucleons 
(See Nuclear particles and specific nucleons such as Alpha particles.) 
Nucleoproteins 
metabolism of, 2: 1856; 3: 1791; 4: 4802 
Nucleotide, pyridine diphosphate 
decomposition of, 3: 93 
Nut and bolt loading 
4: 2307 
Ocean sediments 
radioactivity of, 2: 1920 
rate of deposition, 3: 1360 
thorium content, 3: 695 
Ocean sediments and water 
radioactivity in, 4: 165, 460 
Octane 
proportional counter uses, 3: 451 
Octanoic acid 
metabolism of, 3: 2061; 4: 934, 941, 966, 967, 3658, 4522, 6538 
2-Octanone 
solubility of thorium nitrate, 1: 258 
5-Octenoic acid 
synthesis of, 3: 2138 
5-Octynoic acid 
effects on metabolism, 3: 1052 
synthesis of, 3: 2138 
Oil 
(See Petroleum.) 
Oleic acid 
determination of structure, 3: 1085 


metabolism of, 4: 3893 
radiation effects on, 4: 1398 
Optical instruments 
auxiliaries, 4: 731 
Optical systems 
for balances, 4: 1053 
Oral cavity diseases 
radiation therapy, 4: 4758 
Orbital electron capture 
theory of, 4: 4108 
Ores and minerals 
(See also specific ores such as Uranium ores.) 
age determinations, 4: 158, 3048, 3051, 3054, 3055, 5422 
analysis, 4: 5422, 6565 
beryllium determination in, 2: 1594; 4: 
calcium exchangé in, 4: 3970 
cerium determination in, 2: 1720 
concentration of, 4: 3449, 3969, 4299 
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Ores and minerals 
glossaries, 4: 5916 
helium content, 4: 2667, 2668 
nitrogen determination in, 4: 3967 | 
oxygen determination in, 4: 5423 
radioactivity determination in, 2: 165, 1224, 1824; 3: 1105, 1679, 2185; 
4: 1714, 1980, 2321, 3052, 3056, 3085, 3092, 3160, 3498, 4300, 4334, 4902 
rare earths determination in, 2: 1720; 4: 5666 
surface area measurement, 4: 3966 
thorium determination in, 3: 1913; 4: 5689, 5854 
trace elements determination in, 2: 1595 
uranium determination in, 4: 2678, 3086, 5689 
Organic compounds 
(See also Antibiotics; Carbohydrates; Enzymes; Fluorine compounds; 
Hormones; Lipids; Proteins; Rubber and elastomers; Vitamins.) 
(Some organic compounds are also listed alphabetically.) 
analysis, 1: 50, 251, 471, 617, 1255, 1345, 1552, 1784; 3: 1085, 1087, 
1873; 4: 5859 
heat capacities, 2: 250 
mass spectra, 1: 784 
molecular structure, 3: 1613 
oxidation methods for, 1: 433; 2: 1338 
radiation effects on, 1: 26, 196, 546, 697, 842, 1036, 1858; 2: 1125, 
1138, 1262; 3: 1147 
radiochemistry uses of, 4: 5859 
Organic reactions 
halogen exchanges, 4: 3953 
Organs 
(See also specific organs.) 
gold metabolism in, 4: 5375 
Ornithine 
metabolism of, 4: 631 
synthesis of labeled, 4: 6554 
Orotic acid 
metabolism of, 4: 623 
Oscillators 
construction and operation, 4: 3814, 4325, 6677 
QOscillographs and oscilloscopes 
accessories for, 4: 222 
construction and operation, 1: 293, 796, 948, 1122, 1148, 1417, 1609, 
1870; 2: 199, 222, 223, 224, 563, 817, 974, 1936; 3: 837, 839, 2230; 
4: 1738, 1761, 3130 
Osmium 
analysis, 2: 1305; 4: 5975 
metabolism and toxicology, 4: 1655 
nuclear reactions, 4: 2777, 3542 
radiation absorption by, 3: 986 
Osmium isotopes 
formation of, 1: 670 
production, 4: 5845 
Osmium 
isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Osmium Os™ 
neutron cross section, 1: 840 
Osmium Os” 
isotopic identification, 4: 5975 
nuclear properties, 1: 840 
radioactive disintegration, 4: 6001 
tracer applications, 4: 6703 
Osmium Os” F 
nuclear properties, 1: 160, 191, 1192 
Osmium Os'” 
neutron cross section, 1: 840 
Osmium 
nuclear properties, 1: 1706 
radioactive disintegration, 4: 5778, 6001 
Osmium 
neutron cross section, 1: 840 
Osmium Os'* 
nuclear properties. 1: 840, 1706 
radioactive disintegration, 4: 6001 
Osmium Os'* 
isotopic identification, 4: 3548 
Ova 
(See Eggs and larvae.) 
Ovaries 
(See also Testes; Sterility; Uterus.) 


radiation effects on, 1: 736; 2: 1056, 1324, 2211; 3: 587, 1170, 1641, 
1828; 4: 4165, 4441 


Ovary diseases 
radiation therapy, 3: 574, 587, 1063, 1064; 4: 51, 2173, 4770 
Oxalacetic acid 
metabolism of, 4: 3653 
Oxalic acid 
analytical uses, 4: 2664 
crystal structure, 1: 937 
decomposition of, 3: 642 
radiation effects on, 
synthesis of labeled, 
Oxazine dyes 
heparin inactivation by, 2: 1328; 4: 1322 
synthesis of labeled, 4: 1075 
therapeutic uses, 4: 55 


Oxygen 
analysis, 1: 1251, 1393; 2: 1336; 3: 1657, 1658; 4: 1058, 2274, 2633, 
2638, 3431 
atomic structure, 1: 832, 1456 
chemical properties, 1: 926, 1219; 2: 1375; 3: 1870, 2180; 4: 75, 
138, 1148, 1411, 3739, 4296, 4816, 6619 
diffusion, 4: 6397 
effect on radiation injury, 4: 2122, 2217, 2221, 3843 
effect on radiosensitivity, 4: 4130, 5575 
ionization of, 1: 826, 832, 1451; 4: 1452, 2649, 2794 
molecular structure, 3: 1941 
neutron cross section, 1: 144, 740, 989, 1631; 2: 777, 1393, 2144; 
3: 1391, 2236; 4: 1199, 3172, 4072, 4372, 6742 
nuclear properties, 3: 395, 770, 1422; 4: 838, 1526 
nuclear reactions, 4: 2771 
radiation absorption by, 2: 1050, 1165, 1171; 4: 5323 
radiation cross section, 4: 5323 
radiation detection uses, 4: 795, 5268 
radiation effects on, 3: 355; 4: 2649, 5509 
radiation scattering by, 1: 401; 3: 148 
solubility in titanium, 4: 2675 
spectra, 1: 1725; 3: 1941 
wave equations for, 4: 1526 
Oxygen isotopes 
abundance and distribution, 1: 471; 2: 150, 712, 756, 1213, 1375; 
3: 2220, 2222, 2225, 2227; 4: 2414, 2715, 5423, 56°4, 6394, 6395 
isotopic exchange, 4: 3136, 5887 


isotopic separation, 4: 2293 

separation methods, 1: 478; 2: 1580; 3: 2227 

tracer applications, 1: 1956; 4: 1675, 1848, 2720, 3431 
Oxygen 

nuclear properties, 2: 1141 
Oxygen 0” 


formation of, 1: 498; 2: 568; 3: 1748 
nuclear properties, 3: 1748 
Oxygen 0”* 
formation of, 2: 13; 3: 794, 2328 
gamma cross section, 5510 
isotopic identification, 4: 874, 1318 
isotopic separation, 4: 4318, 4638 
neutron cross section, 3: 1136 
nuclear properties, 1: 1700; 2: 8, 568, 1968, 1972; 3: 2327, 2328, 
2333; 4: 5008, 5480, 5510, 6434, 6470 
nuclear reactions, 4: 794, 802, 2443, 3812, 5069, 5510 
radiation scattering by, 4: 3200, 4664 
radioactive disintegration, 4: 874, 1318, 2467, 6684 
Oxygen 0” 
abundance and distribution, 4: 3134 
isotopic identification, 4: 802 
isotopic separation, 4318 
nuclear properties, 1860; 2: 531, 1213, 1970; 3: 2275; 4: 5069 
Oxygen 
abundance and distribution, 4: 3136, 4635, 5684, 6166 
analysis, 4: 3717, 5636 ™ 
formation of, 1: 63; 3: 2327 
isotopic separation, 4: 4318, 4638 
nuclear reactions, 4: 1547, 5032, 5750 
preparation, 4: 3696 
tracer applications, 3: 958, 1807, 1889; 4: 609, 1411, 2266, 3361, 3661, 
3717, 4285, 5213, 5678, 5887, 6115, 6357, 6397 
Oxygen 
nuclear properties, 3: 1402 
Oxygen O”° 
nuclear properties, 3: 1402 
Oxygen compounds 
metallic oxides, 1: 764, 1814 


4: 
4: 


4: 
1: 
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i therapy, 2: 1700; 4: 1649, 2204, 4475 
Palladium 
analysis, 1: 430, 1292; 2: 1305, 2138 
metabolism and toxicology, 4: 1655 
neutron cross section, 4: 5979 
nuclear reactions, 4: 665 
radiation absorption by, 4: 4095 
radiation detection uses, 4: 1489, 3484 
Palladium isotopes 
abundance and distribution, 2: 2123 
formation of, 1: 670 
Palladium 
radioactive disintegration, 4: 5334, 5777 
Palladium 
isotopic identification, 
neutron cross section, 
Palladium 
nuclear properties, 2:1; 3: 1476 
radioactive disintegration, 4: 876, 3550, 4690 
Palladium Pd'” 
nuclear properties, 2: 1681, 1800 
Palladium Pd'* 
isotopic identification, 4: 3999 
Palladium 
neutron cross section, 1: 136; 2: 1800 
nuclear properties, 1: 1250; 3: 2022 
radioactive disintegration, 4: 2717 
Palladium Pd''° 
formation of, 3: 174 
nuclear properties, 4: 5486 
Palladium Pd'"' 
neutron cross section, 1: 136; 2: 1800 
Palladium alloys 
physical properties, 4: 1444 
Palladium compounds 
palladium cyanide complexes, 1: 1250 
palladium iodide, 1: 918 
palladium oxide, 4: 3484 
Palmitic acid 
metabolism of, 4: 3893, 3910, 4531, 4545, 4552, 5155 
Pancreas 
effects on uranium metabolism, 3: 2044 
methionine metabolism in, 3: 621 
role in uranium poisoning, 4: 4507 
Pancreas diseases 
radiation therapy, 4: 2928, 3325 
Papaverine hydrochloride 
blood diseases therapy using, 2: 346 
Paper 
radiation scattering by, 2: 386 
Paper chromatography 
(See subhead chromatographic under Analysis.) 
Paraffin 
neutron diffusion in, 4: 6197, 6747 
radiation absorption by, 3: 1600; 4: 846, 849 
radiation scattering by, 2: 386; 3: 1576; 4: 2048 
Parallel plate counters 
construction and operation, 2: 185, 188, 961, 1416, 1631, 1632, 1633, 
1864, 2010; 3: 452; 4: 1268, 1747, 1753, 2039, 2393, 2410, 4026, 6171 
cosmic radiation detection using, 3: 1229 
electron drift in, 4: 2395 
Paramagnetic salts 
properties, 4: 4063, 6627 
Paramecium 
(See Protozoa.) 
Parotid gland diseases 
radiation therapy, 3: 923 
radioisotopes therapy, 3: 923 
Particle accelerators 
(See Accelerators, particle.) 
Particles 
(See also Nuclear particles.) 
action in electromagnetic fields, 4: 2106 
wave equations for, 4: 2106 
Particles, charged 
diffusion and scattering, 4: 5324 
Particle size 
apparatus for determinations, 4: 1184 
determinations of, 3: 964, 2123; 4: 845, 3881, 3966 
Particles, neutral 
focusing of, 3: 1245 


: 3999 


4 
1: 136 


Particle systems 

diffusion and scattering, 4: 2833 

stochastic theory of, 4: 5548 

wave equations for, 1: 186, 318, 1468, 1470, 1674, 1692; 2: 264, 275, 
276, 601, 603, 608, 609, 818, 820, 832, 833, 834, 980, 1117, 1121, 1431, 
1650, 1651, 1654, 1832, 2013, 2015, 2182; 3: 1308, 1309, 1490, 1620, 
1764, 1768, 1770, 1781, 2028, 2033, 2342, 2348; 4: 318, 319, 320, 326, 
335, 500, 912, 914, 1278, 1283, 1294, 1595, 1606, 1611, 1612, 2470, 2471, 
2483, 2489, 2491, 2495, 2823, 2833, 3230, 3232, 3237, 3238, 3242, 3244, 
4111, 4112, 4115, 4116, 4705, 4717, 4719, 5074, 5081, 5337, 5933 


Passive simulators 
(See Simulators.) 


Pelentan 
synthesis of labeled, 4: 4246 
Penicillin 
(See also Antibiotics.) 

effects on bacteria metabolism, 4: 369 
synthesis of labeled, 4: 675 

uses in radiation injury, 4: 2869 
Penis diseases 

radiation therapy, 4: 2177, 2564 
radioisotopes therapy, 4: 2177, 2564 
Pentacene 

energy levels in crystals, 2: 1453 
Pentane 

neutron retardation by, 1: 291 
radiation effects on, 4: 4851 
Pentane, 1-chloro- 

Spectra, 4: 111 
2,4-Pentanedione 

Spectra, 3: 1210 


Pentane, 2,2,4-trimethyl 
chemical properties, 4: 5627 
Pentanoic acid 
metabolism of, 4: 4522 
1-Pentanol 
(See Amy] alcohol.) 
2-Pentanone, 4-methyl- 
solubility of thorium nitrate in, 1: 258 
solubility of uranyl nitrate in, 2: 1741 
solvent extraction uses, 4: 3412 
3-Pentanone, 2-nitro,2,4-dimethyl- 
4: 674 ‘ 
Pentathal 
metabolism of, 4: 2623, 3373 
Pentobarbital 
metabolism of, 1: 708; 2: 1024; 4: 2242 
synthesis of labeled, 2: 909 
Pentothal sodium 
metabolism of, 4: 2623 
Pepsin 
effects of ACTH on excretion of, 4: 2848 
Peptic ulcers 
radiation therapy, 4: 3617, 3618 
Perfluoro oils 
stabilization of, 4: 2285 
Periodic systems 
actinide series, 3: 1209; 4: 4262, 6093 
characteristics of, 1: 928; 2: 1232, 1817, 1818, 1956, 1982, 1986, 
2159; 3: 298, 1722, 1978; 4: 79, 80, 655, 657, 1038, 1039, 1206, 
1386, 1387, 1684, 4824, 4825, 5187, 6093, 6667 
historical development, 2: 724; 4: 80 
Periscopes 
design, 4: 6648 
Peritendinitis calcarea 
radiation therapy, 4: 2558 
Perturbation theory 
1: 513, 515, 653, 687, 1313, 1570, 1919; 2: 263, 600, 775, 823, 939, 978, 
979, 1091, 1117, 1650, 1651, 1654, 2012, 2070, 2189, 2192; 3: 865, 1014, 
1239, 1258, 1300, 1401, 1456, 1489, 1494, 2345; 4: 318, 319, 345, 565, 
572, 577, 912, 1204, 1279, 1595, 1601, 1607, 1611, 2473, 2481, 2488, 3108, 
5338, 6246 
Petroleum 
radiation logging of, 1: 678, 679, 1666; 2: 885, 1241, 1994; 3: 694, 
1105, 1931, 2176; 4: 159, 160, 161, 162, 163, 164, 169, 170, 1132, 1133, 
1134, 1135, 1136, 1137, 1708, 2318, 2320, 2322, 3258, 4888, 4979 
radioactivity in, 1: 677; 4: 1138, 3440 
Petroleum industry 
effects of atomic warfare on, 4: 580 
pH 
measurements, 4: 1045 
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pH meters 
construction and operation, 3: 1125 
Pharynx 
(See also r diseases.) 
radiation effects on, 2: 1443; 4: 994 
Pharynx diseases 
radiation therapy, 3: 248, 577, 1074; 4: 2181, 2900, 3308, 3327, 4452, 
4498 
Phase systems ‘ 
aluminum and aluminum compounds, 1: 1546 
aluminum and barium oxides, 1: 1546 
aluminum and beryllium oxides, 1: 1546; 2: 902 
aluminum and cobalt oxides, 1: 1546 


aluminum, manganese, and silicon oxides, 1: 1546 
alumi uranium, 1: 1965 

beryllium alloys, 2: 1582 
beryllium and silicon oxides, 1: 
beryllium-cerium, 2: 1378 
beryllium-iron, 1: 1140; 3: 1109 
beryllium-thorium, 2: 1378 
beryllium-uranium, 2: 1378 
beryllium-zirconium, 2: 1378 
bismuth-gallium-lead, 2: 1588 

cerium gr i ’ 1: 970 
chromium-nickel-tantalum, 2: 2129 
chromium-tantalum, 2: 2129 

cobalt-iron, 2: 2128 

cobalt-uranium, 3: 106 

copper-gold, 2: 1086, 2128 

copper-silver, 2: 160 

copper-zirconium, 1: 1627 

gallium-lead, 2: 1588; 4: 4292 
general and theoretical, 3: 1984 
gold-zirconium, 1: 1627 

helium-He*, 2: 1629 

iron-uranium, 3: 106 

lanthanum and potassium fluorides, 1: 590 
lanthanum and sodium fluorides, 1: 590 
lanthanum and thorium fluorides, 3: 2144 
lithium, silicon, and zirconium oxides, 1: 1545 
lithium-tin, 1: 1284 

magnesium, silicon, and zirconium oxides, 1: 1545 
magnesium-zirconium, 2: 164 
manganese-nickel, 2: 2128 
manganese-uranium, 3: 106 
mercury-uranium, 1: 1965 

metals, 1: 1425, 1426 

molybdenum alloys, 4: 6367, 6373 
nickel and zirconium oxides, 1: 1546 
nickel-tantalum, 2: 2129 

nickel-thorium, 2: 930 

nickel-titanium, 3: 111 

nickel-uranium, 3: 106 

niobium and titanium nitrides, 4: 6376 


niobium and vanadium nitrides, 4: 6376 
niobium and zirconium nitrides, 4: 6376 
niobium carbide-niobium nitride, 7 


4 
niobium carbide-titanium nitride, 4: 


1546 


6376 
niobium carbide-vanadium nitride, 4: 6376 
niobium carbide-zirconium nitride, 4: 6376 
niobium-tantalum, 2: 1080 
potassium and thorium fluorides, 1: 590 
potassium and uranium fluorides, 1: 590 


di 2: 161 


silicon and silicon compounds, 1: 1546 
silicon and zirconium oxides, 1: 1546 
silver-zirconium, 1: 1627 
sodium and thorium fluorides, 1 
sodium and uranium fluorides, 1: 
sodium-tin, 1: 1284 

strontium and uranium bromides, 1: 
thorium and lanthanum fluorides, 3: 2144 
thorium-boron, 4: 3419 
thorium oxides and phosphates, 1 
tin and zirconium oxides, 1: 1545 
tin-uranium, 1: 1965 


titanium and vanadium nitrides, 4: 6376 
titanium and zirconium nitrides, 4: 6376 
titanium and zirconium oxides, 1: 1545 


titanium carbide-niobium nitride, 4: 6376 
4: 6376 


titanium carbide-titanium nitride, 
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Phase systems 

titanium carbide-vanadium nitride, 4: 6376 
titanium carbide-zirconium nitride, 4: 6376 
uranium-boron, 4: 3419 

uranium-cobalt, 4: 3422 


uranium-uranium bromide, 1: 1364 
uranyl nitrate-ether, 2: 1865 
uranyl nitrate-water-organic solvents, 2: 1741 
uranyl sulfate-water, 1: 1225, 1970 
water-isoamyl alcohol, 4: 4382 
Phenanthrene 
radiation detection uses, 
4989. 
synthesis of labeled, 1: 760 
Phenazine 
energy levels incrystals, 2: 1453 
Phenazine dyes 
heparin inactivation by, 2: 1328; 
Phenergan 
(See Antihistaminic drugs. ) 
Phenetole halides 
chemical properties, 4: 5177 
Phenol, p-amino- 
emulsion development uses, 1: 
Phenol, dinitro- 
effect on protein metabolism, 1: 
Phenol, methyl-p-amino- 
emulsion development uses, 1: 
Phenothiazine, fluorinated, 
preparation and properties, 4: 6339 
Phenylethyl chloride 
chemical properties, 4: 4853 
Philips gauges 
(See subhead for vacuum systems under Gauges.) 
Phosgene 
synthesis of labeled, 
Phosphatase 
beryllium compounds effects on, 4: 4508 
distribution in irradiated tissues, 


1: 1646; 2: 191, 960, 975, 1422; 


4: 1322 


1443 


1: 64 


4: 2511 
inhibition by fluoride ion, 4: 2955, 2956 
metabolism processes involving, 1: 863 
mode of action, 4: 632 
radiation effects on, 3: 515 
role in yeast metabolism, 3: 20 

Phosphate fertilizers 
synthesis of labeled, 3: 951, 1634 

Phosphate, hexaethy! tetrapoly- 
inhibition of enzymes by, 4: 5 

Phosphate rock 
molybdenum determination in, 3: 635 
rare earths determination in, 3: 635 

Phosphates 
metabolism by plants, 4: 3916 

Phosphinic acid, alpha-hydroxybenzyl- 
radiation sickness therapy using, 4: 4152 

Phosphiny! chlorides t 
chemical properties, 4: 2299 


mechanism of action, 3: 2060 

mode of action, 4: 610, 627 

Phosphoglyceraldehyde oxidase 
radiation effects on, 3: 957 

Phosphoglyceric acid 
metabolism product, 
separation methods, 
separation procedures, 

Phosphoglyceric mutase 
mode of action, 3: 2060; 4: 611 

Phospholipids 

chromatographic separation, 4: 1959 

effect of uranium compounds on metabolism of, 2: 406 


: 1080 
6068 
3: 1790 


metabolism of, 2: 339, 1151, 1463; 4: 584, 595, 608, 943, 953, 955, 1358, 


2610, 3375, 3396, 3889, 3893, 3908, 3913, 4519, 4552, 5169 
metabolism in liver diseases, 4: 4194 
Phosphonates, fluoro- 
determination of fluorine in, 1: 1784 
Phosphonous anhydrides 
synthesis of labeled, 4: 6591 
Phosphoproteins 
metabolism of, 2: 1856; 3: 2075 
Phosphoric acids, alkyl- 


isolation and identification, 1: 1100 


3: 835; 4: 
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rus 

ee, 1; 255; 3: 610; 4: 1055 

characteristics, 4: 270 

chemical properties, 4: 4588 

metabolism and toxicology, 4: 3273, 3357, 3842, 5600, 5611, 6316 
metabolism studies with isotopes, 1; 47, 374, 382, 389, 391, 392, 395, 
401, 573, 574, 575, 580, 581, 582, 709, 715, 717, 863, 865, 869, 874, 876, 
1051, 1053, 1058, 1062, 1217, 1508, 1510, 1742; 2: 333, 338, 339, 673, 
982, 1027, 1151, 1152, 1299, 1461, 1463, 1856, 2053; 3: 593, 616, 625, 
942, 1322, 1804; 4: 2214, 2960, 5584, 5607, 6325, 6532, 6540, 6542, 6550 
neutron cross section, 1: 1631; 2: 1393 

nuclear properties, 2: 846 

plant utilization of, 3: 1505, 1506, 1507, 1508 

separation methods, 4: 4244, 4839 

Phosphorus isotopes 

biological effects, 1: 605 

formation of, 1: 67 

nuclear properties, 1: 1700 

separation methods, 4: 1477 

therapeutic uses, 1: 850, 1038, 1199; 4: 3621, 3866, 4155 

tracer applications, 1: 709, 874, 1051; < 67, 672; 4: 1675, 2593, 2598, 
2602, 2610, 2614, 2615, 2618, 2619, 2625, “2681 

Phosphorus P*° 

isotopic identification, 4: 807 

radioactive disintegration, 4: 807 

Phosphorus P*! 

neutron cross section, 1: 1294, 3: 1136 

nuclear properties, 1: 295, 1294; 2: 1404, 1813, 1918; 3: 1403, 1408, 
1720, 1749 

nuclear reactions, 4: 6195 

radiation absorption by, 3: 1720 

Phosphorus P** 

biological effects, 1: 25, 38, 40, 229, 233, 235, 416, 747, 892, 893, 901, 
1696, 1760; 2: a, 3: 9, 209, 504, 520, 1040, 1194, 2087; 4: 1008, 
1009, 1329, 1623, 1629, 2507, 2538, 2858, 3277, 3850, 4425, 4737, 5563, 
6018, 6255, 6256, 6261 

chemical properties, 3: 2272; 4: 4373, 4578 

decontamination procedures for, 3: 2090, 2091 

diagnostic uses, 3: 67; 4: 53, 1028, 1641, 1940, 3403, 3647, 6553 
dosage determinations, 2: 856; 4: 1640 

formation of, 1: 62, 469; 3: 1749, 2272 

isotopic aneromaa 4: 807, 3710, 4373, 4578, 6195 

isotopic separation, 4 : 2295 

metabolism studies win isotopes, 4: 5851 

nuclear properties, 1: 40, 456, 988, 996, 1324, 1660; 2: 201, 597, 808; 
3; 890, 910, 1032, 1431, 1462, 1475, 1746, 1749, 1754, 1989 

plant utilization of, 4: 6077 

preparation of, 4: 4244 

production, 4: 4839 

radiation effects, 4: 2127 

radioactive disintegration, 4: 807, 853, 875, 981, 1314, 1620, 2080, 2463, 
3202, 3582, 3583, 3586, 4005 

radioautographic uses, 1: 337, 1332, 1491; 2: 37; 3: 28, 1805, 2077; 
4: 11, 45, 2994, 3648, 3911, 5366, 5602 

radiometric analysis, 2: 1635; 3: 1809, 2302; 4: 1271, 2635, 2745, 
3682, 3684, 5835 

separation methods, 4: 3710 

therapeutic uses, 1: 350, 352, 353, 472, 557, 558, 560, 1196, 1197, 1198, 
1332, 1494; 2: 306, 856, 857; 3: 263, 264, 571, 583, 924, 926, 1519, 
1647, 1749, 2092, 2108; 4: 1020, 1639, 1650, 1940, 2199, 2538, 2553, 
2565, 2576, 2919, 2920, 3305, 3610, 3869, 3874, 4162, 4182, 4199, 4462, 
4478, 4480, 4482, 4756, 5123, 6281, 6285, 6291, 6292, 6517, 6519 

tracer applications, 1: 40, 47, 255, 374, 382, 389, 391, 392, 395, 573, 
574, 575, 579, 580, 581, 582, 715, 717, 863, 865, 868, 869, 876, 1053, 


1058, 1062, 1217, 1391, 1508, 1510, 1742; 2: 333, 338, 339, 666, 671, 673, 


882, 1027, 1151, 1152, 1296, 1299, 1455, 1461, 1463, 1725, 1853, 1855, 
1856, 2051, 2053, 2054, 2229, 2235; 3: 28, 67, 70, 266, 268, 276, 593, 
597, 600, 601, 604, 610, 614, 615, 616, 625, 926, 937, 939, 942, 951, 1193, 
1194, 1322, 1505, 1506, 1507, 1508, 1630, 1633, 1634, 1790, 1796, 1803, 
1804, 1805, 1809, 2052, 2059, 2060, 2065, 2075, 2272; 4: 11, 366, 368, 
372, 583, 584, 595, 598, 600, 608, 610, 611, 625, 627, 629, 632, 943, 945, 
953, 955, 977, 980, 1358, 1363, 1376, 1662, 1664, 1669, 1677, 1679, 1939, 
1940, 1941, 1942, 1943, 1945, 1946, 1959, 2127, 2214, 2217, 2218, 2230, 
2240, 2256, 2257, 2260, 2960, 2963, 2972, 2979, 2980, 2982, 2987, 2990, 
2991, 2992, 3357, 3366, 3371, 3375, 3382, 3386, 3387, 3390, 3393, 3397, 
3398, 3401, 3402, 3403, 3638, 3655, 3657, 3660, 3662, 3666, 3677, 3856, 
3889, 3893, 3897, 3904, 3908, 3911, 3913, 3915, 3916, 3917, 3918, 3934, 
4193, 4194, 4199, 4200, 4202, 4203, 4208, 4218, 4220, 4497, 4519, 4520, 
4530, 4532, 4533, 4540, 4556, 4560, 4588, 4589, 4726, 4783, 4788, 4791, 
4796, 4798, 4802, 4803, 4804, 5136, 5141, 5144, 5149, 5165, 5169, 5171, 
5378, 5381, 5584, 5590, 5600, 5602, 5607, 5611, 5846, 5851, 6073, 6077, 
6080, 6083, 6086, 6087, 6281, 6307, 6308, 6312, 6315, 6316, 6324, 6325, 
6327, 6517, 6533, 6539, 6540, 6542, 6550, 6552, 6553 


Phosphorus P* 
tumor production with, 4: 2864 
uses in syntheses, 2: 438; 3: 646,951; 4: 2299, 5673, 6111, 6112, 
6591 
Phosphorus P™ 
isotopic identification, 4: 807 
nuclear properties, 3: 1402 
radioactive disintegration, 4: 807 
Phosphorus compounds 
alkyl phosphates, 4: 4253 
phosphine, 2: 330 
phosphoric acid, 4: 3017 
phosphoric acids, alkyl, 1 
phosphorus oxychloride, 3: 1867 
phosphorus oxyfluoride, 4. 
phosphorus pentoxide, 3: 520 
phosphorus trichloride, 2: 438 
phosphorus trifluoride, 2: 1918 
radiation effects on, 3: 2272 
sodium phosphates, 4: 5673 
Phosphorylase 
actions on pyruvic acid, 4: 599 
metabolism processes involving, 1: 1217 
Photoconductivity 
germanium, 4: 5276 
Photofluorometers 
(See Fluorophotometers. ) 
Photographic emulsion detectors 
auxiliaries, 4: 6170 
construction and operation, 4: 41, 1013, 1234, 5460, 5461 
cosmic radiation detection with, 1: 303, 628, 1151,.1259, 1300, 1302, 1401, 
1422, 1801, 1843; 2: 109, 211, 555, 1107, 1191, 1192, 1195, 1347, 1352, 
1549, 1551, 1767, 1770; 3: 122, 126, 361, 364, 371, 721, 725, 744, 976, 
1294, 1371, 1381, 1686, 1700, 1917, 1919, 1920, 1987, 2192, 2195, 2199, 
2201, 2202; 4: 187, 188, 189, 481, 1770, 2698, 2739, 3125, 4348, 4924, 
5245, 5695 
efficiency of, 4: 6187 
radiation stopping by, 4: 1304, 4964, 5525, 5526 
shrinkage of, 4: 543 
star production in, 4: 1717 
uses and techniques, 1: 148, 219, 285, 490, 505, 659, 662, 663, 664, 795, 
798,979, 994, 1013, 1114, 1147, 1152, 1156, 1202, 1293, 1301, 1308, 1420, 
1441, 1443, 1535, 1643, 1700, 1752, 1855, 1872, 1877, 1880; 2: 168, 205, 
211, 214, 553, 555, 636, 808, 814, 956, 959, 963, 964, 966, 1048, 1099, 
1107, 1109, 1224, 1253, 1255, 1256, 1257, 1300, 1411, 1424, 1634, 2006, 
2172, 2174; 3: 27, 352, 427, 434, 436, 447, 453, 820, 823, 825, 826, 836, 
844, 912, 1002, 1005, 1009, 1013, 1154, 1155, 1156, 1275, 1293, 1294, 1437, 
1438, 1590, 1594, 1597, 1711, 1737, 1987, 1997, 2001, 2004, 2017, 2273, 
2294, 2302, 2307, 2313, 2314, 2315; 4: 108, 282, 296, 297, 306, 399, 481, 
528, 540, 543, 830, 906, 1157, 1164, 1201, 1267, 1302, 1492, 1499, 1500, 
1594, 1726, 1754, 1758, 1772, 2001, 2019, 2021, 2076, 2331, 2353, 2385, 
2388, 2734, 2739, 2744, 2746, 2748, 2783, 2872, 3143, 3152, 3165, 3203, 
3205, 3456, 3461, 3486, 3488, 3491, 3495, 3770, 3793, 3889, 4031, 4032, 
4332, 4339, 4342, 4348, 4647, 4649, 4872, 4950, 4951, 4953, 4960, 4968, 
4975, 4976, 5034, 5044, 5261, 5270, 5273, 5275, 5439, 5458, 5463, 5695, 
5723, 5728, 5732, 5733, 5735, 5739, 5839, 6184, 6185, 6191, 6411, 6413, 
6416, 6435, 6660 
Photographic film 
radiation fogging, 4: 2648 
Photographic materials 
uranium impurities in, 2: 1302 
Photometers 
(See Spectrophotometers.) 
Photomultiplier tubes 
(See also Dark trace, Electronmultiplier, Vacuum, and X-ray tubes. ) 
auxiliaries for, 4: 3782 
construction and operation, 3: 384; 4: 1264, 2401, 2682, 4023, 5253, 
6409, 6659 
effect of magnetic fields on, 4: 1246 
radiation detection using, 1: 502, 660, 992, 995, 1148, 1149, 1297, 1442; 
2: 183, 191, 209, 210, 973, 1101, 1416; 3: 437, 457, 1044, 1992; 4: 
3146 
Photomultipliers 
construction and operation, 4: 3147, 4033, 4644 
Photons 
(See also Radiation.) 
detection and measurement, 1: 149, 150, 954, 1297, 1644, 1915, 2: 809, 
1108 
diffusion and scattering, 1: 189, 1080, 1675, 1943 
fission by, 4: 5756 


in cosmic radiation, 


1: 78, 457, 1552; 2: 1067, 1189, 1194, 1205, 1355, 


1553, 1559, 1567, 1994, 1908, 1910, 2098; 3: 124, 127, 974; 4: 6642 
nuclear reactions, 4: 5921, 5987 
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Photons Plants 


self energy of, 4: 5785 
sources and standards, 3: 709 
theory of, 4: 6247 
Photosynthesis 

4: 2976, 4518 


carbon metabolism in, 1: 1354, 2: 665, 1293; 3: 1080, 1323, 1624; 4: 


947, 2587, 3640, 3644, 6055, 6314, 6533, 6534 
fundamental concepts, 4: 2212 
hydrogen transfer in, 2: 1294 

isotopes effects in, 2: 412, 1182 

mechanism of, 4: 958, 6068 
oxygen evolution in, 2: 712; 4: 3361 
phosphorus metabolism in, 4: 970 
preparation of labeled compounds using, 1: 61; 3: 525, 527, 528, 2136; 
4: 1699, 5587, 5670 

radiation effects on, 4: 5564 

role of malic acid in, 4: 2213 
uranium compounds effects on, 1: 748 


deuterium effects on, 4: 5861 

growth stimulation by radioactivity, 1: 254, 695, 1385; 3: 1173, 1174, 
1883 

isotopes abundance and distribution, 4: 6395 

metabolism studies, 1: 396, 709, 1356; 2: 201, 333, 344, 347, 412, 884, 
1182, 1725, 1854, 1855, 2235; 3: 28, 597, 616, 942, 951, 1323, 1505, 1506, 
1507, 1508, 1804; 4: 375, 630, “947, 958, 980, 1369, 1673, 1674, 1928, 
2212, 2593, 2613, 2616, 2624, 2963, 2976, 3574, 3640, 3644, 3645, 3657, 
3879, 3894, 3904, 3916, 3917, 4218, 4221, 4540, 4553, 4807, 5147, 5164, 
5373, 5382, 5383, 5587, 5588, 6077, 6088, 6533, 6555 

potassium transmutation by, 3: 2040 

radiation effects on, 1: 40, 231, 233, 236, 605, 898, 901, 1244, 1245, 1385, 
1762, 1770; 2: 35, 37, 44, 1060, 1299, 1506, 2076; 3: 199, 508, 520, 
1039, 1811; 4: 24, 34, 385, 386, 396, 640, 1008, 1009, 1618, 1619, 2114, 
2129, 2142, 2504, 2505, 3277, 3571, 3582, 3585, 3587, 3588, 3595, 3602, 
3855, 4130, 4131, 4133, 4427, 4428, 4434, 4744, 5094, 5106, 5356, 5562, 
5566, 5568, 5569, 5570, 5822, 6254, 6261, 6503, 6694, 6695 
radioautographic studies involving, 4: 1341 


Phthalic anhydride, sulfo- 
reagent for resins, 2: 421 
Physical constants 

for nuclear physics, 3: 1733 


sucrose in corn stalks, 4: 3572, 3573 
sulfur dioxide absorption by, 4: 1357 
uranium content, 3: 320 


Plastics 

Physicians 
I 4: 4149 (See a subheads fluorocarbons and halocarbons under Fluorine com- 

Physics, nuclear pownds. 

insulation properties, 2: 1374 
wwe Physics.) physical properties, 1: 1587 

radiation effects on, 1: 332; 3: 1147; 4: 532 

effect on iron absorption, 4: 5143 radiation scattering by, 4: 3819 
Dignens Platinum 


metabolism and toxicology studies, 1: 382, 574,575; 2: 1346; 3: 600; analysis, 2: 1305 


4: 607, 634, 949, 4550 : chemical properties, 4: 3062 


Pigs electron emission from, 3: 1458; 4: 1453 
etn ST gp and toxicology studies, 4: 4556, 4789 neutron cross section, 4: 5979 
aed nuclear properties, 1: fon 2: 2027; 3: 887 
Reactors : 207 
1 nuclear reactions, 4: 2075, 2777, 5984 


photodisintegration of, 4: 5984 


carbohydrates metabolism in, 1: 1510 physical properties, 4: 5687 


effect on phosphorus metabolism, 4: 1664 


; radiation absorption by, 3: 986; 4: 4095 
Phosphorus metabolism in, 1: 874 radiation scattering by, 1: 1,2; 3: 712 
Pipe line flow radioactive disintegration, 4: 3225 


measurement of, 3: 960 
Piperidine, 2,6-dimethy! perfluoro- 
synthesis of, 4: 6572 
Piperidine, perfluoro- 


Platinum isotopes 

abundance and distribution, 2: 922; 3: 135, 2223 
formation of, 1: 670 

nuclear properties, 2: 2027; 3: 2253 


preparation, 4: 6571 Platinum Pt'* 

Pipets nuclear properties, 1: 1191 
construction and operation, 4: 5090 Platinum Pt'* - 
Piping systems 


isotopic identification, 4: 3999 
mn, nuclear properties, 4: 1213, 2Q57 
gauges and fittings, 3: 2173; 4: 1094, 3257 physical properties, 4: 4003 


Pitchblende Platinum Pt'* 
(See Uranium ores.) nuclear properties, 4: 2057 
Pituitary diseases physical properties, 4: 4003 
methionine metabolism in, 4: 3670 Platinum 
radiation therapy, 1: 1708; 3: 1183; 4: 647, 4490 neutron cross section, 1: 136; 2: 1800 
Pituitary gland 
effect on blood serum, 4: 4140 Plutonium 
Gun 11 analysis, 1: 417, 1204; 2: 1333; 3: 1333, 2321 
on tnaticle 4: 1628 atomic structure, 2: 1033, 1479 


chemical properties, 1: 207, 208, 397, 719, 1959; 2: 351, 678, 774, 1034, 
phosphorus metabolism in, 1: 874; 4: 5600 1373, 1472, 1474, 1481, 1484, 1486, 1736, 1737, 1738; 3: 318; 4: 442, 
radiation effects on, 1; 736, 1532; 3: 503, 587, 1046, 1066; 4: 1627, 4862, 5892 

1628, 2126, 2132, 2556, 4165, 4760 “" a discovery and naming, 1: 1513; 3: 678, 1670 
thyrotrophin production by, 4: 3371 fission of, 2: 351, 392, 774; 3: 1252 

Pituitary gland hormones = metabolism and toxicology, 1: “16, 40, 42, 417, 613, 1534; 2: 407, 1181, 
effect on metabolism, 4: 4546 1326, 1757, 2083; 3: 17, 18, 216, 1047, 1178; 4: 363, 1655, 2583, 3342, 

Placenta rs 4142, 4188, 4189, 5830, 5845, 6688 


transmission of phospholipids, 4: 3889 metallurgical properties, 1: 1959 
water permeability of, 4: 3385 nuclear properties, 1: 1068, 1359 


iodine metabolism in, 3; 2069; 4: 4537, 5380, 6033 


Plankton oxidation and reduction states, 1: 209, 720; 2: 1034, 1161, 1474, 1481, 
metabolism and toxicology studies, 3: 604, 1804 1736, 1737, 1738; 3: 318 
Plant growth ~ physical properties, 1: 207 


production, 1: 397, 601, 888; 2: 1312; 3: 317, 1670 
Plant growth regulators separation methods, 2: 1481; 3: 1670; 4: 4141, 4257, 5888 
synthesis of labeled, 3: 1883 spectra, & 1220, 1221, 1961; 2: 677, 1301 
Plants Plutonium isotopes 
(See also Algae; Fungi; Molds; Roots; Seeds; Yeasts.) abundance and distribution, 1: 1962; 4: 5888 
chromosome breaks, 4: 1621, 6695 nuclear properties, 4: 5481 
radiographic uses, 2: 1002 
tracer applications, 2: 1326 


effects of radioactivity on, 4: 4438 


solchicine effects on, 4: 640 
contamination, 4: 5831 
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Plutonium Pu’* 
nuclear properties, 1: 1229; 2: 2059 
Plutonium Pu*** 
formation of, 1: 1229; 2: 1477, 1489 


nuclear properties, 2: 1489 

Plutonium Pu’*’ 

formation of, 2: 1477, 1489 

nuclear properties, 2: 1489 

Plutonium Pu*** 

formation of, 1: 879; 2: 1477 

isotopic identification, 4: 1305, 1584 

nuclear properties, 2: 1473; 3: 873; 4: 5784 
radioactive disintegration, 4: 1584 

tracer applications, 4: 136 

Plutonium Pu**® 

abundance and distribution, 4: 6444 

biological effects, 1: 416 

fission of, 2: 1739, 1864, 1988; 3: 1585, 1707, 2244; 4: 789, 1546, 3803 
formation of, 1: 731; 2: 1478 

metabolism and toxicology, 4: 3343 

nuclear properties, 1: 1, 206, 1065; 2: 1306; 3: 317, 2321 
nuclear reactions, 4: 3517 

radioactive disintegration, 4: 881, 1507, 3343, 4694, 6444 
tracer applications, 3: 1047 

Plutonium Pu? 

formation of, 2: 1489 

nuclear reactions, 4: 3517 

Plutonium 

formation of, 2: 1489 

nuclear properties, 1: 1066 

radioactive disintegration, 4: 1586 

tracer applications, 4: 136 

Plutonium compounds 

ammonium plutonium sulfate, 2: 1471 

cesium plutonate, 4: 447 

cesium chloro-plutonate, 1: 584 

organic derivatives, 2: 1474, 2239 

physical properties, 4: 4868, 5893 

plutonium bromide, 2: 1483; 3: 105 

plutonium carbide, 1: 1067 

plutonium chloride, 1: 720, 1218, 1219; 2: 1484; 3: 105 
plutonium fluoride, 1: 1219; 2: 1487; 3: 105; 4: 4861 
plutonium hydride, 1: 719 

plutonium nitrate, 1: 720; 4: 4872 

plutonium nitride, 1: 1067 

plutonium oxide, 1: 1219; 2: 1472, 1486, 3: 104 
plutonium oxychloride, 2: 1485 

plutonium oxysulfide, 3: 666 

plutonium perchlorate, 2: 1034 

plutonium phosphate, 1: 1222; 2: 1482 
plutonium silicide, 1: 585 

plutonium sulfide, 3: 665 

potassium plutonium sulfate, 2: 1471 

rubidium plutonium sulfate, 2: 1471 

sodium fluo-plutonate, 1: 762 

sodium plutonyl acetate, 1: 720 

Pneumatic relays 

construction and operation, 4: 1426, 1431 


Poliomyelitis 

effects on phosphorus metabolism, 4: 4202 

Pollen 

radiation effects on, 1: 243; 4: 2129, 3595 

Polonium 

chemical properties, 1: 1021; 4: 4224 

crystal structure, 4: 1445 . 


electrodeposition of, 3: 641; 4: 3942 

metabolism and toxicology, 3: 15, 17, 18, 536; 4: 1616, 3878, 4188 
nuclear properties, 1: 5; 2: 292, 621, 841; 3: 536, 1138, 1989, 2274 
physical properties, 3: 536; 4: 74, 1445, 1709 

production, 1: 1623 

radiation hazards involving, 4: 1855, 5578 

radioactive disintegration, 4: 1590, 3830 

Polonium isotopes i 

nuclear properties, 2: 1273, 1383; 3: 2249 

Polonium Po'” 

fission properties, 4: 5505 

Polonium Po*™ 

formation of, 2: 1991 

isotopic identification, 4. 854 

radioactive disintegration, 4: 2806 

Polonium Po?!” 

biological effects, 4: 5346 


Polonium 
deuteron cross section, 2: 384 
radioactive disintegration, 4: 853, 1507 
separation methods, 4: 3709 
Polonium Po?” 
nuclear properties, 1: 839, 1926, 1930; 2: 550, 847, 1440; 3: 162 | 
radioactive disintegration, 4: 3209 | 
Polonium 
nuclear properties, 1: 1316 
radioactive disintegration, 4: 881, 882 
Polonium Po?"* 
nuclear properties, 1: 293, 1189, 1925; 3: 1030; 4: 4693 
radioactive disintegration, 4: 895, 2093, 3209, 4693, 6000, 6684 
Polonium Po*'® 
nuclear properties, 1: 192 
radioactive disintegration, 4: 3209 
Polonium Po*"* 
abundance and distribution, 4: 4637 
nuclear properties, 2: 843; 3: 184 
occurrence, 4: 6423 
radioactive disintegration, 4: 2810 
Polyacrylic acid 
chemical properties, 4: 4586 
electrolytic properties, 4: 6356 
Polycythemia 
(See also Blood diseases.) 
radioisotopes therapy, 4: 2920 
Polycythemia vera 
radiation therapy, 4: 4479 
Polyethylene 
nuclear reactions, 4: 3975 
radiation scattering by, 4: 3167 
Polyethylene plastics 
coatings for concrete, 3: 2117 


Polyiodides 

determination of structure, 4: 4587 
Polymers 

nuclear induction in, 4: 6427, 6428 
radiation effects on, 4: 2128 
Polypeptides 

radiation effects on, 4: 3936 
Polysaccharides 


metabolism of, 1: 1737 

synthesis of labeled, 1: 1736; 4: 3715 
Polystyrene chloride 

radiation effects on, 3: 1147 
Polyvinyl chloride 

radiation effects on, 3: 1147 
Poppy 

construction and operation, 2: 182 
Porphyria 

nitrogen metabolism in, 4: 3907 
Porphyrins 

metabolism of, 1: 363, 608; 2: 332; 3: 607; 4: 2221, 2236, 2237, 2974, 

2975, 3667, 3674, 3890, 3891, 3896, 3907, 5592, 5619 
Positrons 

(See also Beta particles; Nuclear particles; Radiation.) 

annihilation, 1: 162, 220, 225, 802, 804, 805, 886, 1520; 2: 1431; 3: 

863; 4: 315 

detection and measurement, 1: 146, 149; 2: 220 

diffusion and scattering, 1: 225; 2: 2, 1750; 4: 315, 4096, 5521, 6220 
from bromine isotopes, 1: 1705 

from carbon isotopes, 2: 1141 

from cerium isotopes, 1: 1042 

from cesium isotopes, 3: 1310 

from chlorine isotopes, 2: 1272; 3: 1744 

from cobalt isotopes, 3: 177 

from copper isotopes, 1: 696, 1325; 2: 216, 282; 3: 1463, 1747; 4: 

1574, 4107, 5521 

from fluorine isotopes, 1: 836; 3: 493 

from germanium isotopes, 2: 299 

from indium isotopes, 4: 899 

from krypton isotopes, 1: 1482 

from lanthanum isotopes, 1: 703, 1042 

from neodymium isotopes, 2: 1449 

from nickel isotopes, 3: 889; 4: 5770 

from nitrogen isotopes, 1: 1035; 2: 1265 

from oxygen isotopes, 2: 1141 

from phosphorus isotopes, 1: 1324, 1660 

from polonium isotopes, 3: 1030 

from rubidium isotopes, 2: 1077 

from ruthenium isotopes, 1: 544 
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Positrons 
from scandium isotopes, 4: 5331 
from selenium isotopes, 1: 1482 


from silver isotopes, 3: 174 

from sodium isotopes, 4: 4096 

from technetium isotopes, 2: 639 

from tin isotopes, 3: 1477 

from titanium isotopes, 4: 5529 

properties, 4: 1798 

spin and moment, 4: 6220 

theory of, 3: 2035 

wave equations for, 3: 2035 

Potassium 

abundance and distribution, 4: 2715 

analysis, 1: 56; 2: 428 

chemical properties, 2: 74; 4: 1380, 3062 

metabolism studies with isotopes, 1: 1212; 3: 602, 626; 4: 6320 
neutron cross section, 4: 5979 

nuclear properties, 2: 518 

physical properties, 1: 1312; 3: 1904 

production, 1: 1623, 1629 

radiation absorption by, 3: 1396 

radioactive disintegration, 4: 5073 

separation methods, 4: 415, 5206 

transmutation by plants, 3: 2040 

Potassium isotopes 

abundance and distribution, 1: 112; 2: 149, 483, 990; 4: 3214 
isotopic separation, 4: 1220 

metabolism studies with isotopes, 4: 5847 

separation methods, 2: 153, 154 

tracer applications, 3: 626; 4: 5847, 6320 

Potassium K** 

chemical properties, 4: 1380 

neutron cross section, 3: 1136, 1396; 4: 4366 

nuclear properties, 2: 1404; 4: 3507, 5971 

spectra, 4: 3507 

Potassium K*° 

nuclear properties, 1: 695, 841, 1410, 1481, 1593, 1822; 2: 295, 635, 
990, 1790, 2024, 2029; 3: 173, 175, 183, 875, 894, 1595, 1746, 1912; 4: 
751, 2765 

radioactive disintegration, 4: 821, 872, 1485, 1824, 2084, 2089, 2813, 
3214, 3226, 5533, 5776, 6180, 6462 

spectra, 1: 1903 

Potassium 

chemical properties, 4: 1380 

isotopic separation, 3214 

nuclear properties, 3507 

nuclear reactions, 4: 5750 

spectra, 4: 3507 

Potassium K* 

dosage determinations, 4: 1640, 2916 

metabolism studies with isotopes, 4: 2210 

nuclear properties, 1: 1184; 3: 888; 4: 2765 

radioactive disintegration, 4: 5533, 5995 

radiometric analysis, 4: 3684 

therapeutic uses, 4: 2916 

tracer applications, 1: 1212; 2: 668, 671, 1018, 2231; 3: 602, 619; 4: 
16, 1374, 2210, 2248, 2249, 4207, 4525, 5148, 5159, 5160, 5162, 5206, 
5379, 6081, 6552 

Potassium K* 

formation of, 2: 1134 

nuclear properties, 2: 1134 

Potassium alloys 

analysis, 4: 2275 

heat transfer by, 4: 3430, 6123 

heats of formation, 4: 3960, 6130 

physical properties, 2: 161; 3: 342; 4: 1425 

thermodynamic properties, 4: 3959 

Potassium compounds 

potassium arsenates, 4: 4355 

potassium borohydride, 1: 756; 4: 1070 

potassi bromide, 1: 1578; 2: 121, 348, 1454; 3: 437, 465, 2308; 4: 
1396, 4019, 4577 
potassium carbonyl, 4: 6590 

potassium chlorate, 1: 1586 

potassium chloride, 1: 1578; 2: 1367; 3: 1730; 4: 700, 1225, 3691, 
4361, 4373, 4577, 6104 

potassium chlorogallate, 2: 83; 3: 1201 

potassium copper sulfate, 2: 945; 4: 771 

potassium cyanate, 4: 1405 

potassium dichromate, 1: 1586; 4: 1220 

potassium dihydrogen arsenate, 4: 2279 


4: 
4: 


Potassium compounds 
potassium ferrocyanide, 1. 
potassium fluoborate, 2: 436 
potassium fluocerate, 1: 7 
potassium fluolanthanate, 1: 762, 763 
potassium fluoride, 1: 590, 1793; 4: 700, 1096, 1097, 5971 
potassium fluothorate, 1: 762, 763 
potassium fluouranate, 1: 762, 763 
potassium formate, 4: 4292 
potassium hydrogen fluoride, 1: 1256, 1257 
potassium hydrogen phosphates, 4: 3934 
potassium iodide, 1: 660, 1912; 3: 437, 465, 535, 663, 1095, 1449, 1801; 
4: 1485, 4006 
potassium nitrite, 3: 663 
potassium percarbonate, 4: 6557 
potassium perchlorate, 3: 651 
potassium permanganate, 1: 1586; 4: 1383, 5882 
potassium peroxide, 1: 1573 
potassium phosphates, 4: 4355 
potassium plutony! sulfate, 2: 1471 
potassium pyrosulfate, 1: 1969 
potassium silver cyanide, 1: 1586 
potassium sulfate, 4: 124 
potassium thiocyanate, 1: 710, 711, 845; 3: 1665 
potassium uranium fluorides, 3: 1354 
potassium uranyl! sulfate, 2: 1039, 1745 
Potassium ions 
transport across gastric mucosa, 4: 1374 
Potentiometers 
construction and operation, 3: 751 
Powder metallurgy 
(See Metallurgy, powder. ) 
Power plants 
design and characteristics, 2: 22, 1409 
thermodynamical analysis of, 2: 22, 1374 
Power supplies 
construction and operation, 4: 1179, 2712, 2735, 3128, 3782, 3994, 4375, 
4685, 4687 
Praseodymium 
analysis, 1: 203, 1939; 2: 1702, 1704, 1705, 1709, 2223 
chemical properties, 4: 5680 
ionization of, 2: 1849 
metabolism and toxicology, 2: 1181 
nuclear properties, 2: 1449 
oxidation and reduction states, 4: 5890 
physical properties, 4: 437, 691 
radioactive disintegration, 4: 905, 1581 
separation methods, 1: 203, 1713; 3: 300; 4: 666, 1107, 6580 
spectra, 1: 1938; 3: 664; 4: 5288 
Praseodymium isotopes 
abundance and distribution, 1: 706; 4: 656 
nuclear properties, 2: 285 
Praseodymium 
isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Praseodymium 
isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Praseodymium Pr'*° 
formation of, 2: 1617 
Praseodymium Pr‘*' 
nuclear properties, 2: 284, 1617; 
radioactive disintegration, 4: 791 
Praseodymium Pr’ 
nuclear properties, 2: 2042; 3: 1311; 4: 5767 
radioactive disintegration, 4: 3224 
tracer applications, 4: 6580 
Praseodymium 
formation of, 1: 1203 
nuclear properties, 2: 284; 3: 2332 
radioactive disintegration, 4: 1310 
tracer applications, 4: 666 
Praseodymium Pr 
radioactive disintegration, 4: 5479 
radiographic uses, 3: 1673 
therapeutic uses, 3: 1521 
Praseodymium alloys 
crystal structure, 4: 2278 
physical properties, 4: 1447 
Praseodymium compounds 
potassium praseodymium fluoride, 4: 434 
praseodymium acetylacetonate, 1: 1716; 2: 864 


3: 761, 1397; 4: 4061 


Praseodymium compounds 
ymium bromide, 

praseodymium chloride, 

praseodymium disilicide, 4: 6347 

praseodymium fluoride, 4: 434 

praseodymium hydroxide, 1: 588 
ymium nitrate, 4: 6583 

praseodymium oxide, 2: 652; 3: 1096; 4: 5890 

praseodymium perchlorate, 1: 1938 

praseodymium phosphates, 1: 705, 1712 
ymium sulfide, 4: 133 

1; praseodymium tungstate, 4: 1109 

Pregnancy 

blood flow rate in, 4: 3381 

body fluids volume in, 4: 3664 

radiation effects on, 4: 5107 

Pressure 

detection and measurement, 4: 492, 1438, 1440, 3256 

Pressure controllers 

construction and operation, 3: 1387 

Pressure gauges 

(See also Gauges.) 

construction and operation, 4: 515 

Priscoline 

effects on blood circulation, 4: 3390 

Probes 

for gaseous discharges, 4: 6391 

Procaine 

metabolism of, 4: 973 

Procaine, dibromo- 

anesthetic uses, 3: 624 

synthesis of labeled, 1: 1103 

Progesterone 

radiation sickness therapy using, 3: 1812 

synthesis of labeled, 2: 1546; 4: 6353 

Proline, hydroxy - 

metabolism of, 4: 373 

Promethium 

abundance and distribution, 3: 678 

analysis, 1: 852; 2: 1703, 1709 

chemical properties, 2: 678 

discovery and naming, 1: 1045; 2: 651 

metabolism and toxicology, 2: 1181; 3: 524; 4: 5845 

radioactive disintegration, 4: 905 

separation methods, 1: 852; 4: 4590, 5204 

spectra, 1: 702; 2: 648, 863, 1282, 1717, 1718; 4: 5399 

Promethium isotopes 

formation of, 2: 1675, 2220 

nuclear properties, 4: 4057 

Promethium Pm‘** 

isotopic identification, 4: 5330 

radioactive disintegration, 4: 5330 

Promethium Pm‘*’ 

isotopic separation, 1: 1282 

radioactive disintegration, 4: 1215, 1309, 2463, 2811, 5539 

tracer applications, 4: 5204, 5845 

Promethium compounds 

promethium chloride, 1: 852 

promethium nitrate, 1; 852 

Propane 

chemical properties, 3: 1886 

decomposition of, 3: 638 

isotopes effects in pyrolysis, 1: 1554 

neutron cross section, 3: 1391 

physical properties, 4: 814 

Propane, 1 -chloro- 

chemical properties, 4: 5175 

Propane, 3-chloro-1,1,1-trifluoro- 

uses in syntheses, 1: 1589 

Propane, 1-deutero- 

spectra, mass, 1: 1211 

Propane, 2-deutero- 

spectra, mass, 1: 1211 

Propane, 1,2-dichloro, 2-trifluoromethyl 

synthesis of, 4: 5871 

Propane, 1,1,1-trifluoro- 

reactions of, 4: 5868, 5869 

synthesis of, 1: 1589 

Propanediol phosphate 

Separation procedures, 3: 1790 

1,3-Propanedithiol 

radiation effects on, 3: 1877 
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Propanedithiol, phenylamino- 
radiation effects on, 3: 1877 
Propanol 
(See Propyl alcohol.) 
Propanol, deutero- 
oxidation of, 4: 688 
Propanol, 2,3-dithio- 
2: 47; 3: 531 
effects on heavy metals poisoning, 4: 2944, 2946, 6303, 6529 
metabolism and toxicology, 4: 2948, 2957, 2965, 3356, 4776 
therapeutic uses, 4: 3342, 3345, 3347, 3349, 3350, 3353, 3355, 3629, 
3630, 3631, 3878 
1-Propanol, 3,3,3-trifluoro- 
synthesis of, 1: 1589 
Propene 
chemical properties, 
synthesis of labeled, 
Propene, hexachloro- 
synthesis, 2: 130 
Propene, hexafluoro- 
molecular structure, 4: 3701 
Propene, 3,3,3-trifluoro- 
reactions of, 4: 5866 
Propionaldehyde, 3,3,3-trifluoro- 
synthesis of, 4: 5873 
Propionic acid 
metabolism of, 4: 3369 
Propionic acid, 3,3,3-trifluoro- 
synthesis of, 4: 5873 
Propiophenone, p-amino- 
radiation sickness therapy using, 4: 4459 
Proportional counters 
analytical uses, 4: 2387 
auxiliaries, 4: 5945 
construction and operation, 1: 771, 922, 1118, 1132, 1650, 1880; 2: 
182, 187, 213, 812, 967, 968, 1416, 2176; 3: 442, 451, 821, 837, 1151, 
1436, 2309, 2310; 4: 529, 1242, 1268, 1486, 1487, 1491, 1498, 1502, 
1749, 1773, 2033, 2040, 2387, 2392, 2405, 2730, 2736, 2754, 3145, 3151, 
3158, 3162, 3259, 3265, 4035, 4349, 4644, 4952, 4955, 4969, 4981, 4983, 
5262, 5453, 5455, 5724, 5818, 5951, 6174, 6175, 6404, 6409, 6414 
cosmic radiation detection with, 2: 1204, 1555, 1556, 1557, 1801, 1826; 
3: 727; 4: 197, 1163, 2352 
Propyl acetate, trifluoro- 
synthesis of, 4: 5867 
Propy! alcohol 
chemical properties, 4: 1408 
neutron retardation by, 1: 291 
Propyne, 1,1,1-trifluoro- 
synthesis of, 4: 2644 
Prospecting . 
(See Ores and minerals.) 
(See subheads radiometric analysis and detection of under specific 
ores such as Uranium ores; Thorium ores.) 
(See subhead radiation logging of, under Petroleum.) 
Prostate gland diseases 
radiation therapy, 4: 1870, 1894, 2930, 2941 
radioisotopes therapy, 2: 2111 
Protactinium 
analysis, 2: 1335; 4: 3080 
atomic structure, 2: 1479 
chemical properties, 2: 1342; 3: 959; 4: 4260, 4261, 4265, 4860, 6705 
electrodeposition of, 4: 76 
metabolism and toxicology, 2: 1181 
oxidation and reduction states, 1: 758 
radioactive disintegration, 4: 863, 871, 3826 
separation methods, 4: 413, 4245, 4264, 4265, 4860 
spectra, 1: 1221; 2: 1301 
Protactinium Pa**® 
nuclear properties, 2: 1144 
Protactinium 
nuclear properties, 1: 835 
Protactinium 
formation of, 2: 1614 
nuclear properties, 2: 1614, 2194 
Protactinium 
formation of, 2: 1614 
nuclear properties, 1: 1189; 2: 1614, 2059 
Protactinium 
nuclear properties, 2: 987, 1614 
nuclear reactions, 4: 1563 
source of, 4: 3080 
tracer applications, 4: 4265 


3: 949 
1: 433 
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Protactinium Protons 
formation of, 2: 1488, 1614 focussing of, 4: 1227 
isotopic identification, 4: 1563 from aluminum isotopes, 2: 1620; 3: 1716; 4: 794, 800, 1820, 5305, 
nuclear properties, 2: 1488, 1614 5976 
radioactive disintegration, 4: 1563 from argon isotopes, 3: 792, 2277 
Protactinium Pa** from beryllium isotopes, 4: 801, 4083, 5034 
formation of, 2: 1488 from boron isotopes, 3: 792; 4: 793, 890, 5496, 5497 
isotopic identification, 4: 3210 from carbon isotopes, 2: 1799, 2071; 4: 802, 890, 1540, 1820, 3809, 
nuclear properties, 1: 1698; 2: 1038; 4: 6234 5755 
radioactive disintegration, 4: 1586, 3210, 6234 from copper isotopes, 4: 5033 
tracer applications, 2: 1335; 4: 4265, 4860 from deuterium, 4: 5511 
Protactinium Pa™ from deuteron disintegration, 1: 1012 
nuclear properties, 2: 1875 from fission products, 4: 6449 
radioactive disintegration, 4: 886, 891 from fluorine isotopes, 4: 3525, 4077 
Protactinium Pa*** from helium isotopes, 3: 1420; 4: 806, 867, 1549, 4360 
isotopic identification, 4: 3210 from hydrogen isotopes, 3: 1274, 1718, 2017; 4: 830, 2441, 2443, 3806, 
radioactive disintegration, 4: 3210 4362, 5029 
Protactinium compounds from lithium isotopes, 4: 803 
protactinium citrate, 4: 6089 from magnesium isotopes, 2: 1499; 3: 791, 994 
protactinium cupferronate, 4: 4264 from manganese isotopes, 4: 4679, 5305, 6435 
protactinium oxalate, 4: 6089 from meson disintegration, 2: 114 
protactinium oxides, 3: 677 from neon isotopes, 4: 3193, 3196, 5030 
protactinium tartrate, 4: 6089 from neutron disintegration, 4: 4050 
Protamine sulfate 3 from nitrogen isotopes, 3: 1273; 4: 1203, 2114 
effects on blood coagulation, 4: 3576, 3577, 3578 from oxygen isotopes, 4: 794, 802, 2443 
radiation sickness therapy using, 1: 324, 1314; 2: 2193 from particle accelerators, 4: 1227, 1552, 2446 
Proteins from rhodium isotopes, 4: 1589 
(See also Carbohydrates; Enzymes; Hormones; Lipids; specific amino from silicon isotopes, 4: 800 
acids such as Glycine listed alphabetically.) from sodium isotopes, 4: 3525, 5305 
(See also Adenosine triphosphate; and specific purine and pyrimidines from synchrotrons, 3: 2281 
listed alphabetically.) from vanadium isotopes, 4: 6435 
albumin, 1: 383, 741; 3: 19, 2058 from zinc isotopes, 4: 892 
casein, 1: 383 in cosmic radiation, 2: 98, 101, 112, 113, 440, 445, 451, 742, 743, 1196, 
casein, iodo-, 2: 1545 1201, 1349, 1355, 1362, 1366, 1777, 1899, 1905, 1914; 3: 365, 727, 1118, 
effects on tumor growth, 4: 1027 1229, 1563, 1689, 1921, 1927; 4: 712, 1160, 1458, 1464, 1470, 1472, 2350, 
fibroin, 3: 529 2351, 2371, 2685, 2697, 2700, 2703, 2706, 3117, 4310, 4314, 5704, 5925, 


globulin, 1: 383; 2: 722 

hemoglobin, 1: 15, 40, 363, 388, 390, 608, 903, 1195; 2: 332; 3: 
1797 

metabolism of, 4: 2590, 2621, 3905, 4530, 4536, 4554, 4795, 4799, 
5845, 6067 

metabolism processes involving, 1: 15, 40, 363, 383, 388, 390, 608, 


1195; 2: 332, 1856, 1858, 2230, 2236; 3: 1324, 1798; 4: 6302, 6548 
nucleoproteins, 1: 26, 245; 2: 1856; 3: 1791 
phosphoproteins, 2: 1856; 2075 
protamines, 1: 324, 1314; 2193 
radiation effects on, 1: 26, 245, 741; 3: 1172; 4: 2520, 3589 


synthesis of, 4: 3634 


3: 
2: 


5928, 5931, 6149, 6388, 6390 


interaction with particles, 3: 2316, 2370; 4: 567, 745, 747, 748, 1199, 


2078, 2755, 3176, 3185, 3239, 3501, 3557, 3563, 4918, 4925, 5507, 5524, 
5765, 5786, 5991, 6199 


ionization produced by, 2: 2069; 3: 1260; 4: 1203, 2649, 5765, 6199 
meson absorption by, 
meson production by, 
neutron cross section, 4: 1199, 5335 

nuclear reactions, 1: 223, 295, 520, 815, 838, 884, 931, 987, 1011, 1015, 


4: 2694 
3: 1224 
1154, 1307, 1477, 1506, 1635, 1702, 1705; 2: 13, 14, 293, 470, 524, 571, 


572, 573, 574, 639, 640, 783, 992, 1014, 1094, 1141, 1264, 1265, 1438, 
1449, 1497, 1615, 1616, 1803, 1972, 2151, 2152, 2153, 2209, 2220, 2222; 


thyroglobulins, 3: 938 

vitellih, 1: 395 
Prothrombin 

radiation effects on blood level of, 4: 2159 
Protoamine sulfate 

radiation sickness therapy using, 4: 2541 
Proton microscopes 


3: 155, 399, 709, 790, 794, 795, 879, 887, 1163, 1227, 1272, 1276, 1416, 
1417, 1586, 1605, 1694, 1725, 1741, 1752, 1927, 2327, 2328, 2337, 2344; 
4: 706, 790, 792, 799, 850, 854858, 874, 899, 1216, 1306, 1318, 1540, 
1543, 1544, 1547, 1806, 1820, 2044, 2063, 2337, 2339, 2345, 2439, 2440, 
2681, 2769, 3169, 3179, 3194, 3200, 3210, 3463, 3465, 3466, 3524, 3541, 
3789, 3808, 3809, 3818, 3972, 3975, 3991, 4047, 4100, 4610, 4613, 5003, 
5032, 5289, 5304, 5318, 5494, 5501, 5537, 5750, 5752, 5757, 5965, 6205, 
(See also Electron microscopes; lon microscopes.) 6385, 6429, 6446, 6632, 6672 
design and construction, 2: 1941 Physical effects, 4: 1489 
Protons “ polarization, 2: 1093; 3: 795; 4: 5322 
(See also Nuclear particles; Radiation.) Properties, 1: 654, 803, 809; 2: 1090, 1383, 1616, 1979; 3: 1400, 
absorption, 1: 1234; 2: 382, 383, 1165, 1500, 1899; 3: 710, 969, 1220, 1739, 2255, 2262; 4: 242, 274, 503, 773, 800, 4054, 5765, 5991 
1720; 4: 3818, 4095, 4355, 6199, 6626 . radiation scattering by, 4: 4663 
acceleration of, 2: 1096, 1405, 1407; 4: 266 range-energy relations, 3: 1219; 4: 806, 839, 3206, 4095, 4379, 4953, 
action in magnetic fields, 4: 2035 — 5525, 6452, 6626 
annihilation, 4: 5507 * ranges in materials, 4: 1304 
biological effects, 1: 1241; 3: 517; 4: 2114 slowing down, 4: 648 
detection and measurement, 1: 149, 505, 664, 994, 1152, 1156, 1441; sources and standards, 2: 578; 3: 1573 
2: 382, 546, 549, 964, 1103, 1107, 1424; 3: 823, 1154, 1437, 1735, 1997, 


spin and moment, 1: 801, 1866, 1888; 2: 537, 775, 1089, 1398, 1428, 
2311; 4: 297, 481, 528, 540, 1500, 2035, 2441, 2454, 2455, 2746, 3143, 1610, 2185; 3: 151, 152, 754, 855, 1263, 1403, 1406, 1943, 2031, 2032, 
3167, 3200, 3203, 3790, 4050, 4652, 4967, 5002, 5053, 5317, 5455, 5525, 2243, 2265; 4: 245, 1804, 2428, 3185, 3506, 4068, 5015, 5018, 6669 


5952, 6416, 6435 wave equations for, 1: 1464, 1465; 2: 606, 823, 1884; 3: 1264, 1460, 
diffraction, 4: 2457 1482, 1497, 1499, 2320; 4: 2456, 3555 
diffusion and scattering, 1: 4, 7, 8, 139, 142, 223, 402, 497, 507, 508, Protoplasm 

597, 933, 1081, 1168, 1434, 1486, 1634, 1635, 1639, 1753, 1856, 1943; 2: properties, 4: 4804 

4, 8, 173, 378, 388, 524, 534, 633, 776, 781, 893, 895, 938, 940, 1045, Protoporphyrin 

1046, 1047, 1049, 1169, 1226, 1389, 1391, 1499, 1603, 1805, 1806, 1829, metabolism of, 4: 637, 968, 979, 5151 

1883, 1884, 1899, 1987, 2068, 2071, 2140; 3: 155, 714, 987, 1139, 1221, Protozoa p 


1254, 1257, 1264, 1266, 1273, 1281, 1306, 1395, 1460, 1576, 1599, 1602, 
1706, 1710, 1716, 1947, 2011, 2031, 2320, 2370; 4: 250, 313, 325, 349, 
528, 747, 748, 1299, 1561, 1820, 1832, 2078, 2454, 2455, 2456, 2457, 2682, 
2695, 3167, 3174, 3201, 3203, 3204, 3233, 3236, 3501, 3530, 3532, 3555, 
3818, 3820, 3821, 3971, 4393, 4998, 5044, 5053, 5318, 5321, 5322, 5518, 
5523, 5991, 6455, 6679 


(See also Bacteria.) 
metabolism and toxicology studies, 3: 1791; 4: 355, 2225, 2987, 3887 
radiation effects on, 1: 40, 232, 235, 1529, 1760; 4: 2115 
Pulse amplifiers 
construction and operation, 2: 183, 213, 967, 1414, 1416; 3: 1436; 
4: 286, 728, 1266, 1497, 3267 
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Pulse analyzers 
construction and operation, 1: 1120; 2: 1244, 1413, 1823, 1929, 2118; 
3: 425, 455, 846, 1289, 1440, 1443, 1567; 4: 5231, 5256, 5441, 5465, 
5918, 6190, 6492, 6662 
Pulse generators 
auxiliaries, 3: 796 
construction and operation, 1: 673, 776; 2: 203, 579, 1417, 1925, 1942, 
1947; 3: 1006, 2215; 4: 268, 1182, 1765, 2406, 3266, 6651, 6652 
pulse transformers 
construction and operation, 3: 799 
Pumps 
centrifugal, 2: 1433; 4: 3411 
construction and operation, 4: 449, 450 
diffusion, 1: 592, 594, 1177, 1750, 1971; 2: 277, 611, 612; 3: 686, 
1545, 1546, 1901; 4: 2311, 3255, 4283, 5682, 6361 
for liquid metals, 4: 1964 
for vacuum systems, 1: 592, 594, 1177, 1178, 1746, 1747; 2: 685, 1044, 
1164, 2247; 3: 326, 327, 335, 690, 804, 1104, 1545, 1546, 1900, 1901; 
4: 3036, 3255, 3506, 4283, 5682 
for x-ray equipment, 1: 1750 
magnetic, 3: 1337; 4: 1120, 6479 
miscellaneous types, 3: 1701; 4: 6479 
Purine, 2,6-diamino 
metabolism of, 4: 5154 
synthesis of labeled, 4: 677 
Purines 
(See also specific purines such as Adenine.) 
(See also Pyrimidines.) 
analysis, 2: 1894 
anion exchange separation of, 2: 2086 
metabolism of, 3: 1629; 4: 978, 2228, 2261, 6054, 6537 
Pyribenzamine 
effects on blood systems, 3: 2079 
Pyridine, 3-acetyl- 
growth inhibition by, 4: 6324 
Pyridine -3-sulfonic acid 
growth inhibition by, 4: 6324 
Pyridoxine 
radiation sickness therapy using, 2: 616, 985; 4: 2152 
Pyrimidine bases 
metabolism of, 4: 623, 2261 
Pyrimidine, 2,4-diamino- 
metabolism of, 4: 5166 
Pyrimidines 
(See also specific pyrimidines.) 
(See also Purines.) 
analysis, 2: 1894 
anion exchange separation of, 2: 2086 
metabolism of, 3: 1629; 4: 6054, 6537 
Pyruvamide 
metabolism of, 
Pyruvic acid 
metabolism of, 1: 1238; 2: 1462; 3: 944, 1504, 1626, 1628; 4: 376, 
599, 620, 941, 964, 966, 967, 3369, 6538 
synthesis of labeled, 1: 1789; 3: 1626; 4: 676 
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Quantum electrodynamics 
4: 2817, 2819, 2822, 2824, 2825, 2835, 2836, 2837, 2839, 2841, 3229, 3234, 
3237, 3559, 3564, 3832, 3833, 3834, 3836, 3990, 4117, 4119, 4120, 4397, 
4398, 4400, 4707, 4709, 4711, 4720, 5078, 5079, 5241, 5544, 5553, 5785, 
6245, 6469 
Quantum mechanics 
(See also Classical mechanics; Collision theory; Electromagnetic field 
theory; Meson field theory; “Perturbation theory; Relativity theory; 
Statistical mechanics.) 
(See also subheading wave equations for under Nuclear particles; 
Particle systems; and specific particles.) 
(See also subheading quantum mechanics, application to under Thermo- 
dynamics.) 
1: 178, 185, 186, 187, 188, 189, 298, 318, 319, 320, 321, 513, 515, 520, 
524, 527, 534, 535, 596, 653, 668, 683, 684, 685, 686, 687, 804, 808, 810, 
832, 833, 1026, 1306, 1313, 1346, 1438, 1459, 1461, 1462, 1463, 1464, 
1465, 1467, 1468, 1469, 1470, 1471, 1472, 1570, 1571, 1579, 1580, 1639, 
1674, 1675, 1676, 1677, 1678, 1679, 1680, 1681, 1682, 1683, 1684, 1685, 
1687, 1688, 1689, 1692, 1694, 1808, 1919, 1920, 1921; 2: 5, 258, 259, 
260, 261, 962, 263, 264, 265, 266, 267, 268, 269, 271, 272, 273, 274, 275, 
276, 388, 567, 598, 599, 600, 601, 602, 603, 604, 607, 608, 609, 610, 726, 
788, 818, 819, 820, 822, 823, 824, 825, 826, 829, 830, 831, 832, 833, 834, 
977, 978, 979, 980, 981, 982, 1073, 1090, 1091, 1114, 1115, 1116, 1117, 
1118, 1119, 1120, 1121, 1122, 1123, 1168, 1230, 1258, 1259, 1260, 1261, 


Quantum mechanics 


1270, 1275, 1276, 1427, 1428, 1429, 1430, 1431, 1432, 1498, 1501, 1552, 
1560, 1603, 1650, 1651, 1652, 1653, 1654, 1805, 1829, 1830, 1831, 1832, 
1833, 1834, 1985, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2070, 2181, 
2182, 2183, 2184, 2185, 2186, 2187, 2188, 2189, 2190, 2191, 2192; 3: 
156, 167, 168, 170, 402, 468, 470, 472, 473, 475, 476, 478, 480, 481, 482, 
485, 852, 853, 856, 857, 861, 862, 866, 867, 868, 869, 870, 871, 872, 1017, 
1018, 1022, 1027, 1148, 1158, 1159, 1169, 1299, 1301, 1302, 1303, 1304, 
1305, 1307, 1308, 1309, 1367, 1401, 1475, 1482, 1483, 1484, 1485, 1486, 
1487, 1488, 1489, 1490, 1493, 1494, 1495, 1497, 1498, 1499, 1615, 1618, 
1620, 1622, 1762, 1763, 1767, 1768, 1772, 1773, 1774, 1776, 1777, 1781, 
1783, 2028, 2030, 2033, 2034, 2340, 2345, 2347, 2348, 2349, 2350, 2353, 
2354, 2360, 2361, 2363, 2364, 2367, 2369, 2370; 4: 272, 318, 320, 321, 
323, 326, 329, 338, 347, 348, 350, 353, 354, 560, 565, 570, 576, 578, 1272, 
1273, 1274, 1275, 1276, 1278, 1280, 1282, 1283, 1291, 1595, 1596, 1598, 
1601, 1602, 1603, 1605, 1606, 1610, 1611, 1612, 2055, 2103, 2107, 2109, 
2112, 2425, 2429, 2469, 2470, 2471, 2473, 2474, 2477, 2480, 2481, 2482, 
2484, 2492, 2495, 2496, 2497, 2829, 2834, 2838, 3230, 3232, 3244, 3560, 
3561, 3838, 4114, 4123, 4124, 4708, 4712, 4717, 4721, 5081, 5338, 5342, 
5549 
Quartz 
radiation scattering by, 4: 2079 
Quercetin 
analysis, 3: 89 
Quinalizariné 
analytical reagent for U, 
Quinoline hydroxy - 
analytical reagent for gallium, 2: 68, 80, 81 


1: 1077 


Rabbits 
metabolism and toxicology studies, 1: 41, 46, 372, 391, 420, 606, 608, 
611, 612, 749, 871, 1093, 1095, 1096, 1733, 1736, 1765; 2: 281, 409, 
410, 1021, 1026, 1153, 1158, 1179, 1278, 1295, 1298, 1330, 1455, 1460, 
1462, 1857, 2048, 2052; 3: 70, 217, 218, 940, 944, 1049, 1177, 1179, 
1180, 1321, 1322, 1623, 1801, 1822, 2041, 2050, 2068; 4: 1, 356, 611, 
932, 938, 1322, 1352, 1656, 1662, 1668, 1679, 1921, 1935, 2237, 2944, 
2949, 2951, 2953, 2975, 2979, 3271, 3358, 3373, 3398, 3400, 3401, 3402, 
3629, 3631, 3654, 3673, 3889, 3896, 3901, 3908, 4203, 4212, 4510, 4537, 
4811, 5087, 6069, 6550 
radiation effects on, 1: 32, 40, 602, 895, 897, 1530; 2: 25, 396, 398, 
703, 705, 706, 1176, 1263, 1509; 3: 5, 201, 1510, 2078, 2079; 4: 20, 
30, 31, 377, 388, 993, 996, 1327, 2522, 2857, 3302, 3304, 3316, 3601, 3848, 
4128, 4129, 4730, 5108, 6019, 6025 
Radiation 
(See also Nuclear particles; Microwaves; specific particulate and wave 
radiations.) 
absorption, 1: 991, 1374, 1517, 1521, 1522; 2: 381, 385; 3: 1403, 1433, 
2007; 4: 639, 844, 1297, 1794, 1817, 2795, 2796, 3535, 4053, 4089, 4090, 
4376, 5319 
angular correlation, 4: 5534, 5535, 5771, 6666, 6668 
bibliography, 1: 1761_ 
biological effects, 1: 13, 19, 20, 23, 24, 35, 37, 38, 84, 229, 236, 239, 240, 
241, 265, 356, 404, 406, 410, 411, 412, 413, 414, 603, 604, 613, 637, 738, 
744, 745, 746, 898, 900, 1088, 1091, 1116, 1180, 1246, 1247, 1269, 1384, 
1436, 1532, 1597, 1598, 1697, 1761, 1763, 1923; 2: 18, 19, 29, 31, 36, 38, 
42, 43, 136, 397, 399, 403, 699, 709, 836, 838, 1060, 1127, 2080; 3: 199, 
244, 508, 912, 1036, 1045, 1169, 1834, 1835, 1841, 2101, 2287; 4: 359, 
385, 389, 392, 397, 981, 987, 1330, 1335, 1619, 1621, 1849, 1852, 1853, 
1858, 2123, 2140, 2145, 2507, 2508, 2510, 2514, 2520, 2521, 2523, 2525, 
2529, 2533, 2855, 2856, 2867, 3275, 3589, 3605, 3849, 4302, 4436, 4440, 
4457, 4729, 4738, 4739, 4741, 4782, 5105, 5110, 5111, 5117, 5350, 5363, 
5561, 5563, 5565, 5570, 5574, 5825, 5847, 5918, 6018, 6020, 6251, 6260, 
6267, 6270, 6271, 6509, 6699 
chemical effects, 1: 197, 334, 547, 548, 1194; 3: 954, 1045; 4: 105, 
110, 1398, 2128, 2510, 3935, 3949, 4851, 5663 i 
detection and measurements, 1: 278, 1119, 1147, 1535, 1874; 2: 548, 
552, 584, 956, 972, 1097; 3: 231, 447, 826, 841, 1596; 4: 296, 547, 639, 
836, 1257, 1258, 1269, 1491, 1498, 1502, 1503, 1505, 1758, 1764, 1773, 
2389, 2392, 2396, 2402, 2405, 2409, 2410, 2411, 3165, 3264, 3266, 4333, 
5723, 5736, 5953, 6020, 6625, 6699, 6702 
diffusion and scattering, 1: 221, 222, 320, 596, 1080, 1374, 1459, 1460, 
1517, 1524, 1577, 1561, 1644, 1657, 1676, 1689, 1874; 2: 387, 605, 
1050, 1498, 2190; 3: 854, 972, 1300, 2012, 2361; 4: 318, 523, 910, 
1607, 2110, 2795, 2796, 2836, 3533, 3817, 3839, 4302, 4376, 4377, 4718, 
5048, 5320 
dosage determination, 


1: 239, 452, 637, 1597; 2: 1845; 3: 534, 1044, 


1835, 2101; 4: 1025, 1332, 2140, 2144, 2383, 2517, 3275, 3284, 3311, 
5093, 5577, 6020, 6699 
from nuclear particle collisions, 
4: 2881 


3: 1706 
from radioactive soil, 


1136 NUCLEAR SCIENCE ABSTRACTS 


Radiation Radiation detection instruments 


hazards involving, 4: 2879 

ionization produced by, 1: 894 

nuclear reactions, 1: 190; 4: 2071, 3473, 4930, 6005 
physical effect, 4: 3154 
polarization of, 3: 1614 
propagation of, 2: 1116, 1432; 
properties, 2: 1097; 4: 275 
radiographic uses, 1: 338 
reflection, 4: 2688, 3839 
sources and standards, 4: 1756, 4955 
spin and moment, 1: 162 


4: 910, 3839 


theory of, 1: 189, 524, 526, 534, 1026, 1461, 1464, 1465, 1469, 1675, 1676, 


1678, 1683, 1684, 1687, 1688, 1693, 1920; 2: 5, 17, 259, 269, 599, 603, 
605, 788, 823, 825, 827, 831, 979, 1115, 1116, 1121, 1275, 1276, 1432, 
1501, 1552, 1653, 1830, 2012, 2188, 2190, 2191, 2192; 3: 1492, 1621, 


1762, 1780, 2012, 2036, 2316, 2343, 2347, 2356, 2357, 2362, 2365, 2366; 4: 
272, 321, 339, 346, 523, 569, 576, 919, 1197, 1282, 1292, 1740, 1818, 1831, 


1988, 2109, 2475, 2476, 2480, 2486, 2490, 2491, 2496, 2497, 2836, 3229, 
3234, 3541, 3557, 3561, 3832, 4395, 4399, 5079, 5341 
therapeutic uses, 1: 347, 349, 356, 1496, 153£; 2: 311, 1445, 1845; 3: 
1070; 4: 404, 1025, 1886, 2144, 2161, 2169, 3311, 3870, 3871, 6296 
wave equations for, 2: 264, 1259; 3: 2347; 4: 354 
Radiation burns 
therapy, 4: 38 
Radiation chemistry 
(See subhead chemical effects under Radiation and specific wave and 
particulate radiations; subhead radiation effects on under specific 
elements, Organic compounds; Water, etc etc.) 
Radiation detection instruments 
(See also Coincidence circuits; Oscillographs and oscilloscopes; 
Pulse analyzers; Pulse generators; Recording sys systems; Scalars.) 
(Radiation detection instruments are also listed alphabetically under 
specific instruments such as Cloud chambers; Electroscopes; Geiger - 
Miller counters; Ionization chambers; Parallel plate counters; Photo- 
graphic film detectors; Proportional counters; Scintillation and crystal 
counters.) 
auxiliaries, 3 
1450, 2218; 4: 1733, 4012, 4654, 5718, 5725, 5730, 5811, 5815, 6177, 
6489 
background noise, 2: 184,185; 4: 6183 
bibliographies, 3: 1991; 4: 1756 
calorimetric, 4: : 1760, 4022 
colorimetric, 4: 6485, 6487 
fluoresce:.: screen type, 4: 5808 
general and theoretical, 4: 1733, 1750 


: 463, 819, 837, 1008, 1010, 1153, 1287, 1436, 1440, 1443, 


pulse type, 


1147, 1273, 1274, 1378, 1654, 1655, 1656, 1868, 1869, 1871, 1873, 1879, 
1880, 1915; 2: 165, 179, 182, 183, 187, 188, 190, 195, 196, 197, 198, 
200, 201, 202, 203, 206, 207, 208, 213, 215, 218, 226, 543, 544, 546, 549, 
551, 552, 557, 558, 559, 560, 561, 562, 801, 810, 812, 813, 815, 816, 956, 
957, 961, 967, 968, 971, 976, 1102, 1103, 1105, 1106, 1109, 1113, 1204, 
1252, 1340, 1354, 1368, 1382, 1411, 1416, 1419, 1421, 1425, 1555, 1556, 
1557, 1631, 1632, 1633, 1639, 1645, 1795, 1801, 1825, 1826, 1851, 1864, 
1902, 1905, 2005, 2008, 2010, 2011, 2101, 2167, 2168, 2170, 2173, 2175, 
2176, 2179; 3: 119, 162, 430, 431, 439, 440, 441, 442, 443, 451, 452, 454 
457, 464, 533, 706, 727, 821, 827, 830, 832, 837, 845, 1006, 1007, 1011, 
1086, 1151, 1229, 1288, 1363, 1431, 1435, 1436, 1441, 1442, 1444, 1445, 
1448, 1451, 1591, 1592, 1596, 1736, 1741, 1988, 1994, 1998, 2005, 2293, 
2295, 2296, 2297, 2299, 2300, 2301, 2305, 2306, 2309, 2310; 4: 193, 194, 
197, 205, 285, 287, 288, 289, 294, 295, 300, 303, 305, 529, 533, 551, 553, 
824, 825, 827, 834, 836, 1163, 1171, 1242, 1250, 1251, 1252, 1260, 1268, 
1270, 1491, 1498, 1501, 1502, 1503, 1504, 1505, 1506, 1549, 1631, 1747, 
1749, 1752, 1753, 1755, 1759, 1762, 1766, 1773, 1775, 2020, 2026, 2027, 
2029, 2032, 2033, 2038, 2039, 2040, 2302, 2352, 2387, 2390, 2392, 2393, 
2394, 2403, 2404, 2405, 2408, 2665, 2730, 2731, 2732, 2741, 2743, 2745, 
2747, 2754, 3142, 3145, 3151, 3153, 3155, 3156, 3158, 3162, 3259, 3265, 
3266, 3767, 3769, 3771, 3778, 3859, 4009, 4010, 4013, 4014, 4015, 4016, 
4017, 4024, 4025, 4026, 4027, 4035, 4040, 4042, 4043, 4227, 4333, 4335, 
4338, 4345, 4347, 4349, 4644, 4645, 4822, 4952, 4955, 4961, 4965, 4969, 
4974, 4977, 4979, 4981, 4983, 4990, 5262, 5264, 5268, 5271, 5279, 5281, 
5453, 5454, 5455, 5459, 5467, 5719, 5723, 5724, 5730, 5814, 5818, 5902, 
5945, 5949, 5951, 6171, 6174, 6175, 6182, 6183, 6187, 6192, 6401, 6404, 
6405, 6409, 6414, 6415, 6417, 6492, 6661, 6699 


scintillation and crystal type, 1: 89, 91, 107, 109, 274, 660, 775, 992, 


993, 995, 1147, 1148, 1149, 1297, 1442, 1515, 1646, 1653, 1700, 1915; 
2: 183, 191, 204, 209, 212, 226, 542, 545, 547, 548, 803, 809, 811, 815, 
958, 960, 962, 970, 973, 975, 1101, 1108, 1109, 1111, 1112, 1247, 1248, 
1250, 1416, 1420, 1422, 1638, 1828, 2004, 2007, 2009; 3: 160, 161, 163, 
432, 437, 438, 442, 456, 460, 465, 828, 831, 837, 838, 842, 843, 847, 848, 
849, 851, 1000, 1001, 1150, 1295, 1296, 1363, 1442, 1449, 1593, 1598, 
1737, 1992, 1999, 2303, 2308; 4: 290, 293, 298, 301, 303, 309, 310, 527, 
536, 537, 539, 821, 829, 833, 909, 1163, 1243, 1246, 1262, 1263, 1264, 
1483, 1485, 1493, 1508, 1748, 1751, 1768, 1774, 1776, 1777, 2023, 2036, 
2384, 2386, 2391, 2393, 2682, 2738, 2743, 3109, 3144, 3145, 3146, 3150, 
3160, 3163, 3165, 3483, 3485, 3490, 3494, 3496, 3497, 3498, 3538, 3765, 
3766, 3768, 3772, 3773, 3780, 4006, 4007, 4008, 4011, 4018, 4019, 4020, 
4029, 4037, 4041, 4346, 4349, 4644, 4656, 4954, 4956, 4957, 4958, 4959, 
4970, 4971, 4978, 4980, 4986, 4987, 4988, 4989, 5263, 5265, 5267, 5278, 
5280, 5465, 5576, 5578, 5579, 5721, 5722, 5723, 5835, 5919, 5944, 5946, 
5947, 5948, 5950, 5952, 5955, 6172, 6180, 6190, 6191, 6405, 6409, 6410, 


ion current type, 1: 121, 294, 452, 503, 504, 974, 1051, 1118, 1124, 1147, 
1275, 1276, 1295, 1378, 1418, 1647, 1648, 1663, 1873, 1878, 1880, 1931; 

2: 183, 225, 541, 544, 546, 1098, 1110, 1411, 1423, 1519, 1636, 1637, 1643, 
1644, 1795; 3: 220, 442, 445, 446, 534, 829, 1229, 1386, 1574, 1698, 2200, 


6417, 6418, 6456, 6659, 6699 

Radiation hazards and protection 
(See also Dust hazards; Health physics; Radiation sickness; Shielding; 
Waste disposal, radioactive.) 


2291, 2292, 2311; 4: 39, 212, 308, 530, 531, 535, 538, 541, 544, 546, 823, 


1171, 1175, 1244, 1245, 1254, 1255, 1259, 1266, 1314, 1457, 1474, 1484, 
1486, 1487, 1488, 1631, 1771, 1775, 2022, 2393, 2395, 2398, 2736, 3148, 
3487, 3762, 3859, 4004, 4005, 4384, 4967, 5810, 5841, 5853, 6181, 6189, 
6403, 6489, 6697 

miscellaneous types, 1: 1272; 2: 556, 1384, 1418; 3: 1283, 1432, 1931, 
1993, 1996, 2002, 2003, 2006; 4: 307, 639, 1261, 1269, 1489, 1507, 1788, 
2031, 2041, 2389, 2472, 3170, 3484, 3763, 3781, 4034, 4125, 4197, 4302, 
4406, 4419, 4963, 5002, 5441, ee 5734, $950, 6027, 6513, 6625, 6650 
photographic emulsion type, 1: 148, 219, 285, 303, 490, 505, 628, 659, 
662, 663, 664, 795, 798, 979, ioe. 1013, 1014, 1114, 1147, 1151, 1152, 
1156, 1202, 1259, 1293, 1300, 1301, 1302, 1308, 1401, 1420, 1422, 1441, 
1443, 1535, 1643, 1700, 1752, 1801, 1843, 1855, 1877, 1880; 2: 109, 
168, 205, 211, 214, 553, 555, 636, 808, 814, 956, 959, 963, 964, 966, 1048, 
1099, 1107, 1109, 1191, 1192, 1195, 1224, 1253, 1255, 1256, 1257, 1300, 
1347, 1352, 1411, 1424, 1549, 1551, 1634, 1767, 1770, 2006, 2171, 2172, 
2174; 3: 27, 122, 126, 352, 361, 364, 371, 427, 434, 436, 447, 453, 721, 
725, 744, 820, 823, 825, 826, 836, 844, 912, 976, 1002, 1009, 1013, 1154, 
1155, 1156, 1293, 1371, 1381, 1437, 1590, 1594, 1597, 1686, 1700, 1711, 
1737, 2201, 2202, 2273, 2294, 2302, 2313, 2314, 2315; 4: 41, 108, 187, 
188, 282, 297, 306, 399, 528, 540, 543, 830, 906, 1013, 1164, 1201, 1234, 
1267, 1302, 1304, 1492, 1499, 1500, 1594, 1726, 1754, 1758, 1770, 1772, 
1775, 2001, 2019, 2021, 2076, 2331, 2353, 2385, 2388, 2698, 2734, 2739, 
2744, 2746, 2748, 2783, 2872, 3125, 3143, 3152, 3165, 3203, 3205, 3456, 
3461, 3486, 3488, 3491, 3495, 3770, 3779, 3793, 4031, 4032, 4332, 4339, 
4342, 4348, 4647, 4649, 4650, 4651, 4652, 4653, 4924, 4950, 4951, 4953, 
4960, 4964, 4968, 4975, 4976, 5034, 5044, 5245, 5261, 5270, 5273, 5275, 
5439, 5460, 5461, 5463, 5525, 5526, 5695, 5723; 5728, 5732, 5733, 5735, 


(See also subheads biological effects and dosage determination under 
Radiation and specific particulate and wave radiations and radioisotopes.) 
1: 35, 82, 83, 84, 85, 120, 121, 228, 265, 355, 361, 365, 452, 454, 456, 457, 
468, 554, 555, 637, 766, 767, 941, 942, 943, 1051, 1115, 1116, 1268, 1269, 
1356, 1383, 1412, 1418, 1493, 1495, 1531, 1541, 1598, 1599, 1824, 1825; 

2: 6, 30, 31, 38, 39, 137, 138, 314, 379, 486, 488, 489, 490, 491, 492, 645, 
655, 689, 838, 839, 840, 873, 956, 986, 1075, 1076, 1127, 1145, 1284, 1285, 
1286, 1287, 1288, 1289, 1290, 1291, 1526, 1754, 1792, 1794, 2057, 2112, 
2115, 2116; 3: 26, 220, 221, 222, 223, 224, 225, 537, 538, 540, 541, 542, 
543, 544, 546, 547, 561, 688, 911, 912, 913, 914, 933, 1035, 1138, 1177, 
1329, 1330, 1411, 1515, 1625, 1631, 1642, 1749, 1834, 1835, 1836, 1837, 
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1430, 1432, 1832, 2013, 2192; 3: 481, 1309, 1485, 1493, 1619, 1620, 
1710, 1761, 1762, 1764, 1768, 1769, 1772, 1773, 1778, 1779, 1781, 2030, 
2187, 2355, 2359, 2361, 2363; 4: 176, 272, 321, 335, 557, 560, 568, 574 
913, 916, 1272, 1273, 1274, 1276, 1833, 2482, 2834, 3558, 3566, 4122, 
4706, 5082, 6469 


Remote control equipment 

(See Laboratory equipment.) 
Renal calculi 

phosphorus exchange with urine, 4: 3666 
Reports ~ 
preparation of, 4: 6494 
Resazurin 

radiation detection by, 4: 5734 
Research programs 

(See also Atomic Energy Commission.) 
Australia, 1: 183 

Austria, 1: 1499 

Belgium, 4: 4301 

Canada, 2: 317, 2045; 3: 1787; 4: 2501, 6019 
Czechoslovakia, 1: 1499 

Denmark, 1: 1339, 1340 

France, 1: 359, 1341; 2: 1314; 4: 787, 6495 
Germany, 1: 1897, 1898; 2: 363 

Great Britain, 1: 111, 599, 1136, 1718, 1945; 2: 142, 245, 319, 577 
India, 1: 856; 2: 318 4 
Italy, 1: 564, 1499 

Japan, 1: 1943 

New Zealand, 2: 867 

Norway, 2: 656 

Poland, 1: 566, 1499 

Russia, 2: 320; 3: 1788 

Switzerland, 1: 674, 1207 

United States, 2: 318, 866, 1149, 1590, 1592 
Resins i 

for ion exchange, 2: 419, 421, 424, 717, 720, 1517; 4: 102, 433, 1401, 

2146, 3017, 6586, 6720 e 
Resistors 

construction and operation, 4: 6486, 6490 
Resorcinol 

effects on thyroid metabolism, 4: 4195 
Respiratory tract diseases 

radiation therapy, 4: 2160, 3872 
Rhenium 

analysis, 1: 430, 1550; 3: 1871; 4: 168, 5975 
in meteorites, 3: 1871; 4: 168 

nuclear properties, 3: 1605 

production, 1: 1623 ‘a 

separation methods, 3: 1871; 4: 3714 
spectra, 1: 859 
Rhenium isotopes, 

formation of, 2: 2220 

nuclear properties, 2: 285, 638 

production, 4: 5845 
Rhenium 

nuclear properties, 3: 843 
Rhenium Re‘ 

nuclear properties, 1: 1277; 3: 1605 
Rhenium Re'** 

isotopic identification, 4: 3548, 3714, 5975 
nuclear properties, 1: 1277; 3: 1605 
radioactive disintegration, 4: 3714 

tracer applications, 4: 6703 
Rhenium Re'™* 

isotopic identification, 4: 3548, 3714, 5975 
nuclear properties, 1: 1277; 3: 1605 
radioactive disintegration, 4: 3714 
Rhenium Re’** 

nuclear reactions, 4: 3542 
Rhenium Re'** 

nuclear properties, 3: 880, 1754, 2023 
radioactive disintegration, 4: 896 
Rhenium Re’ 

nuclear properties, 1: 160, 187, 1484; 3: 162 
nuclear reactions, 4: 3542 

radioactive disintegration, 4: 5231 
Rhenium Re'™ 

isotopic identification, 4: 3548 

nuclear properties, 1: 1706 

radioactive disintegration, 4: 896 
Rhenium 

isotopic identification, 4: 2777 
Rhenium Re'™ 

isotopic identification, 4: 2777 
Rhenium compounds 

rhenium dioxytrifluoride, 4: 6573 

rhenium hexafluoride, 4: 6573 

rhenium oxypentafluoride, 4: 6573 
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Rhodium 
analysis, 2: 1305 
electrodeposition, 4: 4838 
neutron cross section, 2: 1604 
nuclear reactions, 4: 1589 
radiation absorption by, 4: 4095 
separation methods, 4: 4838 
Rhodium isotopes 
formation of, 1: 760 
Rhodium 
nuclear properties, 2: 1685 
Rhodium Rh'® 
nuclear properties, 1: 1941; 2: 302, 1679 
radioactive disintegration, 4: 5334, 5777, 6228 
Rhodium 
neutron cross section, 1: 136 
nuclear properties, 2: 302 
Rhodium 
nuclear properties, 2: 1, 7, 16,79; 3: 1311 
radioactive disintegration, 4: 5061, 5532, 5747 
therapeutic uses, 3: 1521 
Riboflavin 
radiation effects on, 3: 1339; 4: 107 
radiation sickness therapy using, 3: 915 
Ribonuclease 
effects on nucleic acids, 4: 409 
synthesis of labeled, 4: 3643, 5613 
Ribonucleic acid 
(See Nucleic acids.) 
Ribonucleosides 
stereochemistry of, 4: 5651 
Ribonucleotides 
adsorption separation of, 3: 1663 
Ribs 
radiation effects on, 
Ringworms 
radiation therapy, 
Roaches 
metabolism and toxicology studies, 4: 5851 
Rockets 
fuels for, 3: 1412 
nuclear power for, 
1414; 4: 253, 785 
Rod runners 
construction and operation, 
Roots 
calcium absorption by, 2: 1854 
extension studies on, 4: 6083 
phosphorus absorption by, 2: 1855 
radiation effects on, 1: 1244, 1245, 3: 1173; 
Rubber 
biological synthesis, 4: 375 
Rubber and elastomers 
properties, 4: 451, 1707 
radiation effects on, 1: 195, 332 
spectra, 1: 1723 
synthesis of, 2: 747 
Rubidium 
analysis, 1: 56, 1726 
occurrence, 4: 4895 
production, 1: 1621, 1623, 1892; 4: 4895 
separation methods, 2: 1678; 4: 5206 
Rubidium isotopes 
abundance and distribution, 2: 1077; 4: 5714 
nuclear properties, 1: 114, 117 
radioactive disintegration, 4: 3048 
Rubidium Rb" 
nuclear properties, 1: 1892 
Rubidium Rb™ 
nuclear properties, 1: 1892 
Rubidium Rb™ 
ionization of, 4: 2726 
nuclear properties, 2: 1231; 3: 1267, 1403, 1720, 2256; 4: 5472 
radiation absorption by, 3: 1720 
radioactive disintegration, 4: 5782 
Rubidium 
formation of, 2: 1678 
isotopic identification, 4: 1546 
nuclear properties, 1: 1318, 1927 
radioactive disintegration, 4: 2091, 5059 


4: 4143 


4: 4492 


1: 1527; 2: 394, 1054; 3: 787, 788, 78%, 1411, 141. 


3: 1244 


4: 2142, 4133, 4427 


tracer applications, 4: 5206 


Rubidium Rb” 

ionization of, 4: 2726 

nuclear properties, 1: 330; 2: 301, 632, 1231; 3: 1267, 1403, 1760, 

2256; 4: 5472 

radioactive disintegration, 4: 873 

radiographic uses, 3: 1673 
Rubidium 

neutron cross section, 2: 1965 

nuclear properties, 4: 6457 $ 
radioactive disintegration, 4: 6457 
Rubidium compounds 

rubidium chloride, 4: 3691 

rubidium copper sulfate, 4: 771 

rubidium fluoride, 1: 1793; 4: 5472 

rubidium magnesium fluoride, 1: 1793 

rubidium percarbonate, 4: 6557 

rubidium peroxide, 1: 1573 

rubidium plutonium sulfate, 2: 1471 
Russian scientific literature 

4: 1681 
Ruthenium 
analysis, 
chemical properties, 
ionization of, 1: 1963 
metabolism and toxicology, 2: 1181 
neutron cross section, 4: 5979 

nuclear properties, 1: 834; 2: 1685, 2020 
separation methods, 4: 3711 
Ruthenium isotopes 

formation of, 1: 670 
nuclear properties, 
tracer applications, 
Ruthenium Ru® 
nuclear properties, 1: 544; 2: 1687 
Ruthenium Ru” 


1; 430, 1349; 2: 1305; 3: 85, 630, 1872; 4: 658, 1952 
3: 1872; 4: 658, 1952, 6381 


2: 233, 1077 
1: 579, 862, 1349 


‘nuclear properties, 1: 544; 2: 1686 
Ruthenium Ru'™ 
nuclear properties, 1: 1941; 2: 1679 


radioactive disintegration, 4: 2091, 5319, 5777, 6228 
Ruthenium 

nuclear properties, 2: 1679, 1680 
radioactive disintegration, 4: 2463, 5319 
separation methods, 1: 1282 
therapeutic uses, 3: 1521 

Ruthenium compounds 

ruthenium chloride, 4: 1952 

ruthenium pentafluoride, 2: 72 
ruthenium perchlorate, 4: 1952 
Ruthenium ores 


analysis, 1: 1349 at 
Rutin 

analysis, 3: 89 

effects on blood system, 4: 4747 

effects on enzymes, 3: 909 


histamine shock therapy using, 1: 1922; 
metabolism and toxicology, 4: 6250 
radiation sickness therapy using, 1: 323, 536, 905, 1473; 

3: 532, 916 

Rutin derivatives 

isolation and purification, 4: 5345 


2: 281 


2: 1126, 1434; 


Safety regulations 
Atomic Energy Commission, 3: 2095 
Salamanders 
metabolism and toxicology studies, 4: 3348 
radiation effects on, 3: 3; 4: 383, 1329, 2516, 3280, 3283, 4429, 5574 
Salicylic acid 
synthesis of labeled, 4: 5402 
Saliva 
iodine concentration in, 1: 714 
Salivary gland diseases 
radiation therapy, 4: 67 
Salvarsan 
synthesis of labeled, 3: 1092 
Samarium 
analysis, 1: 358, 1201, 1338; 2: 1703, 1706, 1850, 2041 
atomic structure, 3: 2263 
ionization of, 2: 1849 
isotopic separation, 4: 6224 
nuclear properties, 1: 982, 1202; 3: 1751 
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Samarium 

nuclear reactions, 4: 2777 

physical properties, 3: 305 

radiation absorption by, 1: 982; 4: 750 

radioactive disintegration, 4: 905, 906, 1580 

separation methods, 3: 300, 305 

spectra, 1: 1334, 1711, 1938; 2: 649; 4: 2292, 5288 
Samarium isotopes 

abundance and distribution, 2: 922, 1015; 4: 656 
formation of, 1: 1041 

nuclear properties, 1: 854, 4: 6581 
separation methods, 1: 1714; 4: 6164 
spectra, 3: 2153 

Samarium Sm‘** 

isotopic identification, 4: 2777 
Samarium Sm‘*° 

isotopic identification, 4: 2777 
Samarium 

isotopic identification, 4: 6581 
radioactive disintegration, 4: 6224 
Samarium 

isotopic identification, 4: 1215 
Samarium 

isotopic identification, 4: +1215 

nuclear properties, 1: 852 

radioactive disintegration, 4: 904, 1215, 2463, 3826 
Samarium 

nuclear properties, 1: 1497 

radioactive disintegration, 4: 1575 
Samarium Sm‘™* 

nuclear properties, 1: 539 

radioactive disintegration, 4: 2814 
Samarium Sm‘** 

nuclear properties, 2: 647 

Samarium compounds 

samarium acetylacetonate, 1: 1716 
samarium carbonate, 1: 1201; 4: 5205 
samarium chloride, 1: 1201, 1711 
samarium citrate, 1: 1201; 4: 433 
samarium disilicide, 4: 6347 

samarium fluoride, 1: 1201 

samarium hydroxide, 1: 1201, 1338 
samarium nitrate, 1: 1202 

samarium oxalate, 1: 1338 

samarium oxide, 1: 1338 

samarium perchlorate, 1: 1938 
samarium sulfate, 1: 1201 

Samarium sulfide, 4: 133, 2292 
samarium tungstate, 4: 1109 

spectra, 4: 6600 
Samarium glass 

luminescence of, 3: 1982 
Samarskite 

occurrence, 4: 4103 
Sample changers 

construction and operation, 4: 4900 
Sampling devices 

construction and operation, 3: 1195 
Sarcosine 

metabolism of, 4: 6063 

synthesis of labeled, 4: 6063 
Sargent diagrams 

2: 623 
Scalers 

construction and operation, 1: 948, 1867, 1869; 2: 179, 180, 206, 213, 

217, 1109, 1249, 1631, 1632; 3: 459, 467, 829, 837, 1006, 1153, 1287, 

2293; 4: 531, 542, 545, 2111, 3142, 5730, 6178, 6409 
Scandium 

analysis, 1: 853; 3: 84; 4: 134 
neutron cross section, 2: 631 

nuclear properties, 4: 6198 
“separation methods, 3: 84, 90 
Scandium isotopes 
abundance and distribution, 4: 2291 
Scandium Sc** 

formation of, 3: 792 
Scandium Sc“ 

nuclear properties, 4: 6003 

radioactive disintegration, 4: 5331, 6003 
Scandium Sc** 

neutron cross section, 4: 4366 

nuclear properties, 3: 399; 4: 4065, 4670, 5297, 6441 


Scandium Sc** 
nuclear properties, 1: 837, 1927, -2: 1, 631 
radioactive disintegration, 4: 6229, 6231 
Scandium Sc*”’ 
nuclear properties, 3: 899 
Scattering 
(See subheads diffusion and scattering under specific particulate and wave 
radiation, radiation scattering by under specific elements.) 
Scenedesmus 
(See Algae.) 
Scientific research 
(See Research programs.) 
Scientific terms and abbreviations, 3: 809 
Scintillation and crystal counters 
auxiliaries, 4: 1246, 1774, 2682, 2735, 5725, 5944, 6190, 6405 
construction and operation, 1: 89, 91, 107, 109, 274, 660, 775, 992, 993, 
995, 1147, 1148, 1149, 1297, 1442, 1515, 1646, 1653, 1700, 1915; 2: 183, 
191, 204, 209, 212, 226, 542, 545, 547, 548, 803, 809, 811, 815, 958, 960, 
962, 965, 970, 973, 975, 1101, 1108, 1109, 1111, 1112, 1247, 1248, 1250, 
1416, 1420, 1422, 1638, 1828, 2004, 2007, 2009; 3: 160, 161, 163, 432, 
437, 438, 442, 456, 460, 465, 828, 831, 837, 838, 842, 843, 847, 848, 849, 
851, 1000, 1001, 1150, 1295, 1442, 1449, 1593, 1598, 1737, 1992, 1999, 
2303, 2308; 4: 290, 293, 298, 299, 301, 303, 309, 310, 527, 536, 537, 539, 
821, 833, 909, 1243, 1262, 1263, 1264, 1483, 1493, 1508, 1748, 1751, 1768, 
1776, 1777, 2033, 2036, 2384, 2386, 2391, 2393, 2738, 2743, 3109, 3144, 
3145, 3146, 3150, 3160, 3163, 3165, 3483, 3485, 3490, 3494, 3496, 3497, 
3498, 3538, 3765, 3766, 3768, 3772, 3773, 3780, 4006, 4007, 4008, 4011, 
4018, 4019, 4020, 4029, 4037, 4038, 4041, 4349, 4644, 4954, 4956, 4957, 
4958, 4959, 4970, 4971, 4978, 4980, 4986, 4987, 4988, 4989, 5263, 5265, 
5267, 5278, 5280, 5456, 5457, 5465, 5721, 5722, 5947, 5948, 5950, 6172, 
6409, 6410, 6659 
efficiency, 4: 5946, 5952 
fluorescence decay time, 4: 5946 
materials for, 4: 4656 
Spectral emission in, 4: 5955, 6405 
temperature effects on, 4: 5956 
theory of, 4: 1485, 5954, 6180, 6188, 6193 
uses and techniques, 4: 1485, 6091, 6405 
Scoliosis 
produced by radiation, 4: 3601 
Seals and gaskets 
for cloud chambers, 3: 1738 
for liquid nitrogen, 1: 1827 
for rotary shafts, 3: 2169; 4: 6480 
for scintillation counters, 4: “4018 
for vacuum systems, 4: 451, 1125, 1967, 2317 
Sea urchins 
metabolism and toxicology studies, 1: 869; 2: 1856; 4: 4533 
radiation effects on, 3: 1514, 1830 
Sea water 
analysis, 4: 3921 
Sedimentation tubes 
construction and operation, 4: 1184 
Seeds 
(See also Plants and Roots.) 
colchicine effects on, 4: 640 
heat effects on, 4: 2118 
introduction of radioisotopes in, 1: 1391 
radiation effects on, 1: 233, 243, 406, 408, 604, 901, 1089, 1244, 1245, 
1246; 2: 1510; 3: 508, 1173, 1811; 4: 386, 640, 1009, 2118, 2129, 
2509, 3845, 3852, 5568, 5570 
viability, 4: 6691 
Selenium 
analysis, 2: 60 
atomic structure, 1: 1456 
chemical properties, 2: 1520 
metabolism and toxicology, 1: 383; 4: 3345, 3374 
nuclear properties, 2: 298 
nuclear reactions, 4: 877, 2777 
physical properties, 2: 1623 


production, 1: 1623 


radioactive disintegration, 4: 877 

Selenium isotopes 

abundance and distribution, 1: 1482; 3: 2220 
alpha cross section, 1: 1482 

formation of, 1: 470 

nuclear properties, 2: 328, 1522; 4: 3787 
radioactive disintegration, 4: 6232 
separation methods, 4: 

tracer applications, 1: 383 
Selenium Se” 

nuclear properties, 1: 326 . 
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Selenium Se” Shielding 


neutron cross section, 1: 1431 


nuclear properties, 1: 1482, 1705 
Selenium Se”® 
biological effects, 4: 5346 


formation of, 3: 2133 

isotopic exchange, 4: 5212 
nuclear properties, 1: 326, sage 
radioactive disintegration, 4: 5996 
separation methods, 3: et 


tracer applications, 2: 1469; 4: 3374, 5212 
Selenium Se”® 


2: 181, 2023; 3: 1032 


isotopic identification, 4: 859 
Selenium compounds 

carbon oxyselenide, 2: 1723; 4: 3787 
deuterium selenide, 1: 

hydrogen selenide, 

physical properties, 

selenium fluoride, 4: 2641 
Selenium ores 


Separation processes 

adsorption, 1: 53, 55, 56, 115, 117, 619, 852, 878, 1100, 1279, 1713, 1909, 
1910, 1911, 1913, 1939; 2: 55, 57, 64, 67, 69, 71, 360, 419, 420, 421, 422, 
424, 429, 652, 717, 718, 719, 720, 864, 904, 906, 1014, 1187, 1447, 1517, 
1523, 1896, 2055, 2062, 2086; 3: 87, 102, 300, 301, 950, 1089, 1336, 
1651, 1663, 1664, 1875, 1888, 2132; 4: 99, 100, 102, 104, 409, 414, 415, 
1104, 1107, 1401, 2146, 3017, 3018, 3415, 3713, 3722, 3940, 4241, 4244, 
4257, 4264, 4590, 4837, 3839, 4860, 5201, 5202, 5204, 5205, 5206, 5393, 
5446, 5666, 6106, 6348, 6351, 6587 

carrier precipitation, 1: 469, 621, 670,812; 2: 426, 1332, 1470, 1481, 
1528, 1529, 1530, 1531, 1532, 1535, 1537, 1538, 1539, 1543, 1702, 1703, 
1706, 1707, 1709, 1710, 1711, 1713, 1714, 1715, 1716, 1893; 3: 950; 4: 
4099, 4257, 4265, 4839 

chemical methods, 4: 1062, 2295, 2296, 2639 

chromatographic, 4: 1699, 3685, 4225, 4273, 6713 

diffusion, 4: 6107 

distillation, — 1: 469; 2: 1468, 2089, 3: 950; 4: 2302, 2998, 3938, 4243 
electrolytic, ‘1: 1117, 1135, 1173, 1250, 1551, 1939; 2: 63, 1345; 3: 76, 
71, 78, 83, 86, 630, 950; 4: 3709, 3942, 4838, 5769 

electrophoresis, 4: 666 
fractional crystallization, 
general, 4: 98 

ion exchange, 4: 2652, 6586 
porous membrane, 4: 5809 
precipitation, 4: 1400, 4836 
recoil, 4: 5344 

solvent extraction, 1: 258, 1781; 
3: 90, 950, 1198, 1204; 4: 103, 146, 690, 1106, 1111, 1957, 2290, 2294, 
3019, 3410, 3411, 3412, 3420, 3520, 3710, 3712, 3941, 4245, 4264, 4265, 
4582, 4864, 4865, 4866, 5398, 5642, 5668, 6108, 6716 

thermal diffusion, 4: 5812 

Serine (2-amino-3-hydroxypropionic acid) 


1: 1100 


metabolism of, 1: 1214, 1354; 3: 1324; 4: 590, 603, 933, 3667, 4527, 4543, 
4550, 6052, 6053 
synthesis of labeled, 4: 586, 4527, 5588 

Serum proteins 


adrenal hormone effects on, 4: 988 
radiation effects on, 4: 988 e 
Servomechanisms 
construction and operation, 4: 3726 
Sewage 

beryllium compounds in, 3: 25 


metabolism and toxicology studies, 4: 3905, 5831 
radiation effects on, 1: 40; 4: 5825 
Shielding 
(See also Health physics; Radiation hazards; Protection.) 


(See also subhead absorption under Radiation, specific particulate and wave 


radiations; subhead radiation absorption by under specific elements and 
materials; subhead remote control under Laboratory equipment.) 

for aircraft, 2: 897; 3: 2038 

for beta radiation, 4: 2886 

for gamma radiation, 4: 2799, 2886, 5796, 6698 

for gamma ray installations, 3: 539 

for laboratories, 2: 491, 1284, 1288, 1290, 1451, 1526; 3: 913, 1177 

for neutrons, 4: 504, 2886 


2: 80, 81, 1448, 1470, 1865, 1895, 1995; 


for nuclear reactors, 

4676, 5989, 5919 
for particle accelerators, 

1559, 5314, 6652 

for thermocouples, 4: 2750 

for x-radiation, 2 in 490, 689; 4: 1122, 2885, 2886, 5796, 5840, S9ag 
materials for, 1: 218, 454, 729, 766, 1418, 1440, 1535, 1790; 2: 6, 379, 

490, 689, 1075; me 1332; 4: 838, 844, 1558, 4378 
nomographs, 4: 6698 

theory, 1: 1517, 1518, 1519, 1521, 1522, 1865; 2: 6, 372, 381; 

1459, 2319; 4: 2795, 3171, 4098, 5989, 5990, 6698 
Silane, bromotrifluoro- 

molecular structure, 4: 2751 

spectra, 4: 2751 4 
Silane, chlorotrifluoro- 

molecular structure, 4: 2751 

spectra, 4: 2751 
Silane, methyltrifluoro- 
molecular structure, 
spectra, 4: 2751 
Silane, trifluoro- 
molecular structure, 
spectra, 4: 2751 
Silicon 

analysis, 1: 429; 4: 1418, 4874 
atomic structure, 1: 1456 
neutron cross section, 1: 1631; 
nuclear properties, 2: 846 
nuclear reactions, 4: 800, 6195 
physical properties, 1: 1669 
radiation stopping by, 3: 995 
refractory properties, 1: 1546 
Silicon isotopes 

abundance and distribution, 3: 2220 
nuclear properties, 1: 1700, 1894 
Silicon 

formation of, 2: 1094 

nuclear properties, 1: 814, 1154; 2: 1404; 3: 1581, 1583, 2024; 4: 

5486 

physical properties, 
Silicon Si?* 

nuclear properties, 
physical properties, 
Silicon 
formation of, 3: 1716 

isotopic identification, 4: 5485 

nuclear properties, 1: 295, 814; 3: 1581, 1716; 4: 5485 

physical properties, 4: 4003 
Silicon 

isotopic identification, 4: 6195 ~- 

nuclear properties, 1: 1294 
Silicon alloys 

properties, 4: 454 
Silicon compounds 

Silanes, 2: 76, 591 

Silanes, fluoro-, 4: 2751 

silica gel, 4: 2283, 4837 

Silicides, 4: 5667 

Silicon carbide, 1: 1526, 1546, 1547; 2: 54, 1516; 3: 848; 4: 3042, 

6363 

silicon chloride, 4 
silicon dioxide, 1: 431, 636, 1546, 1575, 1751, 1906; 2: 1911; 
silicon esters, 4: 6558 

Silicon hydride, 2: 76 

silicon oxide, 4: 414, 456, 1442, 2272 

silicones, 4: 3429, 4877 
Silk 

synthesis of labeled, 3: 529 
Silver 
analysis, 
crystal structure, 
electrodeposition, 

electron emission from, 3: 1458; 4: 835 
metabolism and toxicology, 4: 6072 

metallurgical properties, 3: 1560; 4: 2325, 2670, 3105 
metallurgy, 4: 3060 

neutron cross section, 2: 527; 3: 764 

nuclear properties, 1: 303, 1801; 2: 687; 3: 995, 1611, 
nuclear reactions, 


4: 855, 884, 3810, 3979 
physical properties, 2: 2125; 4: 3060, 3691 


1: 1519; 2: 393, 1053; 


1; 817, 1017, 1660; 2: 244; 


4: 2751 


4: 2751 


2: 1393; 4: 3172, 4372, 5979 


4: 4003 


> 


1: 295; 3: 1581, 2024; 
4: 4003 


4: 3705, 3737 
4: 5910 


1: 430, 1968 
2: 119; 4: 6566. 
4: 4838 


4; 2050 


nuclear properties, 1: 1482, 1705 
Selenium Se” 
physical properties, 4: 4602 
Sengierite 
. properties, 4: 3096 
Sheep 
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radiation absorption by, 1: 728; 2: 373, 1165; 3: 710, 986; 4: 750, 
$37, 2096, 2694, 4095 

radiation detection uses, 4: 1748, 1751 

radiation effects on, 1: 997 

radiation scattering by, 4: 2800, 2801 

radiation stopping by, 2: 1885; 4: 848 

separation methods, 4: 426, 665, 4838 

separation processes, 1: 1250, 1279 

spectra, 2: 2146 


tracer applications, 
Silver Ag’® 
isotopic identification, 4: 665 4 
radioactive disintegration, 4: 6463 A 
Silver 
formation of, 1: 498 ae 
isotopic identification, 4: 665 

radioactive disintegration, 4: 6463 

Silver Ag'” 

neutron cross section, 1: 1640; 2: 936; 3: 1136 
nuclear properties, 2: 2146; 3: 892 

nuclear reactions, 4: 3519, 5303 


Silver Ag'® 
neutron cross section, 1: 136; 2: 1800 

nuclear properties, 1: 143 

therapeutic uses, 1: 351, 700 

Silver Ag'® 

neutron cross section, 1: 1640; 2: 936 

nuclear properties, 2: 2146; 3: 1660 

radioactive disintegration, 4: 6237 

Silver 

neutron cross section, 1: 136 

nuclear properties, 1: 143; 2: 2208; 3: 174 

radioactive disintegration, 4: 862, 1577, 2717, 3791, 5747, 5769, 6227 
therapeutic uses, 1: 351 

tracer applications, 3: 1355; 4: 2670, 5675 

Silver Ag” 

diagnostic uses, 4: 69 

isotopic identification, 4: 665, 5504 

nuclear properties, 


therapeutic uses, 1: 700; 
tracer applications, 4: 426, 4403, 6310 

Silver alloys 

diffusion, 4: 2670 

physical properties, 1: 1627; 2: 160; 4: 1444 
production, 4: 1973 

thermodynamic properties, 4: 1973, 3060 
Silver colloids 

metabolism and toxicology, 4: 6310 

Silver compounds 


5659 

: 1586, 1660 

: 1252; 2: 1031; 4: 1165, 4029, 6410, 6561 
1405 


silver carbonyl, 
silver chlorate, 
silver chloride, 


Silver iodide, 4: 4402 
silver mercury iodide, 4402 
silver nitrate, 1: 700; 4846, 5675 
silver perchlorate-benzene complex, 4: 5649 
Silver diaphragms 
(See Diaphragms.) 
Silver trifluoroacetate 
reactions of, 4: 5865 
Simulators 
1; 1270, 1271; 4: 1536, 6645 
Sinus diseases 


4: 
4: 


absorption of iodide by, 4: 4, 15 

beryllium compounds effects on, 1: 614, 1411, 1536, 1537; 3: 212, 219, 
530, 2046; 4: 926, 4186 

calcium metabolism in, 4: 931 

iodine absorption by, 2: 1290 

iodine transport through, 4: 2224 


ion transport through, 2: 2227 
mustard gas effects on, 4: 2986 
permeability of, 4: 5157 
phosphorus metabolism in, 1: 581 
radiation effects on, 1: 21, 28, 33, 36, 241, 410, 637, 735, 738,893, 1116, 
1249, 1532; 2: 36, 38, 279, 860, 986, 2077, 2216; 3: 7, 204, 206, 545, 
547, 911, 914, 917, 1840, 2097; 4: 22, 387, 1026, 1850, 2125, 2134, 2138, 
2142, 2877, 3281, 3300, 3399, 3606, 4422, 4435, 4454, 4748, 6025, 6275, 
6276, 6509 
Skin diseases 
chemical therapy, 4: 6273 
radiation therapy, 2: 310; 3: 29, 33, 39, 42, 50, 245, 259, 575, 579, 580, 
590, 591, 927, 928, 1061, 1527, 1843, 1849, 1857, 2106, 2115; 4: 54, 1022, 
1866, 1873, 1893, 1898, 2184, 2191, 2555, 2556, 2901, 2922, 2931, 2936, 
3296, 3306, 3330, 3614, 3877, 4168, 4172, 4175, 4183, 4476, 4762 
radioisotopes therapy, 1: 341, 558, 1119, 1196, 1492; 2: 1277; 3: 591, 
1527, 1857; 4: 54, 1890, 1898, 2566, 3306 
Slide rules 
construction and operation, 4: 1740 
Smoke generators 
construction and operation, 4: 2415, 2416 
Smoke particles 
(See also Aerosols.) 
detection and measurement, 2: 1575, 1577; 4: 2415, 2416, 2750, 5579 
dispersion of, 4: 1780 
Snails 
radiation effects on, 3: 505, 1509; 4: 32 
Snakes 
radiation effects on, 3: 1817 
Soap solutions 
radiation detection using, 3: 433 
Sodium 
analysis, 1: 56, 755;"3: 1195; 4: 925, 5186 
atomic structure, 1: 800 
body retention of, 4: 4521 
chemical properties, 2: 74; 4: 1401, 3062 
determination of total body, 2600 
handling and transportation, 4: 1964 
heat transfer by, 4: 6123 
ion exchange, 4: 102 
ionization of, 4: 1453 
metabolism and toxicology, 4: 6322 
metabolism studies with isotopes, 1: 384, 571, 718, 1060; 2: 1025, 2227; 
4: 5604 
neutron cross section, 1: 1631; 2: 1393, 2144; 4: 5979 
nuclear properties, 1: 329; 2: 846; 3: 2259, 2274; 4: 1795, 6201 
nuclear reactions, 4: 1517, 2772, 5305 
physical properties, 2: 590; 3: 696; 4: 1960, 5901, 6137 
production, 1: 1623, 1629 
radiation absorption by, 2: 90 
radiation detection uses, 4: 1269 
separation methods, 2: 1468; 3: 1664; 4: 415, 5206, 6586 
Sodium isotopes 
biological effects, 2: 860 
formation of, 1: 470 
metabolism studies with isotopes, 4: 5847 
therapeutic uses, 2: 860; 4: 3621, 3866 
tracer applications, 2: 346, 672, 1030, 2227; 4: 2255, 5847 
Sodium Na”° 
nuclear properties, 4: 5994 
radioactive disintegration, 4: 2683, 5994 
Sodium Na™ 
dosage determinations, 4: 1640 
formation of, 3: 1664 
isotopic identification, 4: 4370 
nuclear properties, 1: 812, 1889; 2: 255, 1396; 3: 1032, 1471, 2015, 
2329; 4: 751 
radioactive disintegration, 4: 3825, 4005 
radiometric analysis, 4: 3684 
spectra, 1: 1903, 1905; 2: 1396 
tracer applications, 1: 1060; 2: 1025, 1468; 3: 1888; 4: 365, 415, 
2263, 2622, 4586, 6356 
Sodium Na” 
deuteron cross section, 1: 1896 
nuclear properties, 1: 295, 1700; 2: 14; 3: 1403, 1708; 4: 3796, 5968 
nuclear reactions, 4: 2759, 3525, 5032 
radiation absorption by, 4: 1794 
radioactive disintegration, 4: 5065 
tracer applications, 4: 1668, 3671 
Sodium Na** 
biological effects, 1: 14, 38 


r Skin 
88 
9, 
Silver isotopes 
nuclear properties, 2: 285 thes 
separation methods, 2: 154; 3: 139 nal 
radioactive disintegration, 4: 6226, 6463 
silver bromide, 1: 1152, 1252; 2: 1031, 2058; 3: 849, 1446; 4: 4029, : 
4363, 4954 
1 
1 
silver cyanate, 4: 
Silver fluoride, 4: 3250 
silver halides, 4: 5265 
radiation therapy, 4: 4498 
Skin 
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Sodium Na** 
diagnostic uses, 4: 6279, 6280 
dosage determinations, 4: 1640 
isotopic identification, 4: 4370, 6195 
nuclear properties, 1: 812, 1523; 2: 1, 167, 1883, 2202; 3: 1316, 1468, 
1583, 1708, 2326; 4: 3525 
radioactive disintegration, 4: 878, 1314, 2077, 2080, 2089, 2093, 3546, 
4646, 5325, 5533, 5995, 6180 
radiometric analysis, 4: 3684 
therapeutic uses, 1: 348, 350, 560; 3: 571; 4: 1883, 4199, 4480, 
6285, 6291 
tracer applications, 1: 384, 718, 1060, 1509; 2: 671, 1297, 1300, 1857, 
2231; 3: 67, 271, 272, 274, 275, 605, 619, 943, 1503, 1810, 2050, 2052, 
2063, 2064; 4: 16, 102, 678, 936, 976, 1374, 1960, 2248, 2312, 2600, 
2966, 3381, 3383, 4199, 4207, 4516, 4521, 4537, 4557, 4561, 4792, 4804, 
4814, 5148, 5157, 5206, 5604, 6062, 6070, 6081, 6084, 6322, 6327, 6517 
Sodium Na”® 
nuclear properties, 
Sodium alloys 
analysis, 4: 2275 
heat transfer by, 3: 1675; 4: 3430, 6123 
heats of formation, 4: 3960, 5909, 6130 
physical properties, 1: 1284; 2: 161; 3: 342; 4: 1425 
thermodynamic properties, 4: 3063, 3959 
Sodium americy] acetate 
preparation, 4: 6723 
Sodium compounds 
metabolism and toxicology, 
pentobarbital sodium, 1: 
sodium acetate, 1: 755 
sodium alkoxyborohydride, 4: 2300 
sodium aluminum hydride, 2: 77 
sodium beryllium fluoride, 1: 
sodium bicarbonate, 3: 1330, 1799 
sodium bisulfite, 4: 4641 
sodium borate, 3: 1150 
sodium borohydride, 1: 756; 4: 1070, 1071, 1072, 6559 
sodium bromate, 1: 1586, 4: 4323 
sodium bromide, 1: 754; 3: 1097; 4: 1960, 4323 
sodium carbonate, 1: 1054; 2: 1464; 4: 2658, 4196 
sodium chloride, 1: 1578; 2: 1917; 3: 2308; 4: 700, 3023, 3691, 4019, 
4373, 4577, 4578, 6104, 6566 


3: 1402 


4: 3626 
2: 909, 1024, 1296 


sodium chromate, 4: 3639 . 
sodium citrate, 2: 407, 1757; 3: 523; 4: 362 
sodium cyanide, 4: 21, 1624, 2121, 4457, 5886, 6354 


sodium deuteride, 4: 4234 
sodium fluocerate, 1: 762 


sodium fluolanthanate, 1: 762 
sodium fluoplutonate, 1: 762 
sodium fluorescein, 1: 1738 


sodium fluoride, 1: 590, 1227; 2: 121, 487; 3: 1097; 4: 1097, 3626, 
4574 

sodium fluoroacetate, 4: 3344 

sodium fluothorate, 1: 762, 763; 

sodium fluouranate, 1: 585, 762, 763 
sodium formate, 4: 1958, 2658 

sodium hydride, 3: 294; 4: 4234 

sodium hydroxide, 4: 4586, 6356, 6609 
sodium iodide, 1: 660, 1912; 2: 962, 1638; 
1748, 4321, 4597, 4958, 4986, 6465 

sodium neptunyl acetate, 1: 1064; 2: 888, 889, 1740 
sodium nitrate, 4: 4267 

sodium oxalate, 1: 1586 

sodium oxide, 3: 1195; 4: 456, 5186 

sodium percarbonate, 4: 6557 

sodium perchlorate, 3: 651, 1097 

sodium peroxide, 2: 1338 

sodium phosphates, 2: 67; 3: 2059; 4: 5673 
sodium plutonyl acetate, 1: 720 

sodium sulfate, 3: 902, 2066 

sodium sulfide, 4: 378 

sodium sulfite, 4: 2269 

sodium superoxide, 3: 649 

sodium thiosulfate, 4: 2269 

sodium uranate, 4: 441, 6726 

sodium uranium fluoride, 3: 1354 

sodium uranyl acetate, 2: 1039 


3: 1097, 1150; 4: 1246, 


sodium vanadate, 4: 2664 
sodium zincate, 4: 4857 
Sodium ethane dithiophosphonate 
effect on radiosensitivity, 4: 6512 


. alcohols, 
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Sodium ions 
diffusion of, 4: 6356 
transport across gastric mucosa, 
Sodium uranate 


4: 1374 


analysis, 2: 428 

atomic bomb effects on, 4: 5359 
phosphorus fixation, 1: 868; 2: 67, 333, 1725 
radiation effects on, 3: 508 
radioactive contamination, 1: 40 
radioactivity in, 4: 2881 
radioactivity of, 1: 128, 1596; 
Solar physics 
general and theoretical, 4: 478 
Solutions 

equations of state, 3: 1200 
radiation effects on, 4: 2510 


Sonic interferometers 


construction and operation, 1: 1600 
Space simulators 
(See Simulators.) 
Spallation products 
from aluminum, 4: 6672 
from antimony, 4: 5035 
from arsenic, 3: 1415 
from cobalt, 4: 6672 
from copper, 4: 5751 
from thorium, 3: 1752 
Sparteine 
analytical reagent for uranium, 2: 358 
Specific heats 
measurement of, 3: 813; 4: 5914 
Spectra 


(See also Mass spectra; Spectrometers.) 

(See also subhead spectra under specific elements such as Uranium; sub- 
head spectrographic under Analysis.) 

acridine, 2: 1453 

4: 3712 

alkali halides, 2: 1454; 4: 1396 

aluminum oxinate, 2: 1544 

americium compounds, 4: 5897 

ammonia, 2: 331; 4: 779 

anthracene, 2: 1453 

arsenic deuteride, 2: 330, 1370 

arsenic hydride, 2: 330, 1370 

barium, 4: 5966 

benzene, hexabromo-, 2: 1453 

bromine chloride, 4: 6425 
bromine cyanide, 1: 1453; 
cadmium iodide, 


3: 670 
4: 6110 
carbon dioxide, 3: 1098 
carbon oxyselenide, 2: 328, 1723 

carbon oxysulfide, 1: 159, 1155; 2: 1213, 2047 
carbon tetrahalides, 4: 5880 

carbonyl fluoride, 2: 1208 

cellosolves, 4: 3712 

cesium fluoride, 1: 1504 

chlorine cyanide, 1: 1453 

curium, 4: 6116 

deuterium, 4: 6442 

deuterium oxide, 3: 1093 

deuterium peroxide, 4: 4567 

deuterium selenide, 1: 80 

deuterium sulfide, 1: 80 

deuterium telluride, 1: 80 

dianthracene, 
dysprosium, 4: 
ethane, trifluero-, 
ethers, 4: 3712 
europium, 4: 5288 
europium compounds, 
fluorine, 4: 1954 
fluorocarbons, 2: 474; 4: 3700, 4571, 4572, 4573, 4829, 5198, 5655 
gadolinium, 4: 5288, 6582 

gadolinium compounds, 1: 201 

gallium oxinate, 2: 1544 

general and theoretical, 3: 100, 653; 4: 114, 1209, 2753, 5540 
germane, bromo-, 4: 5470 

helium, 4: 4905, 6426 

hydrogen, 4: 6442 


1: 201, 1711 


hydrogen deuterium oxide, 2: 746 
hydrogen peroxide, 4: 4567 
hydrogen selenide, 1: 80 

n sulfide, 1: 80 
hydrogen telluride, 1: 80 


hyperfine structure, 4: 3995 

jodine cyanide, 1: 1453; 3: 670 

jodine systems, 4: 6709 

iron acetylacetonate complexes, 3: 1210 
lanthanum citrate, 4: 433 

lanthanum sols, 4: 3016 

lithium fluoride, 4: 4088 

magnesium acetylacetonate complexes, 3: 1210 
mercury, 4: 6109 

methane, bromotrichloro-, 4: 5880 

methane, chloro-, 2: 331, 1724 

methane, chlorotrifluoro-, 2: 135 

methane, deuterotribromo-, 4 

methane, deuterotrichloro-, 4: 5880, 5881 
methane, dichlorodifluoro-, 2: 

methane, dichlorofluoro-, 2: 135 
methane, trichloro-, 4: 5880 
methane, trichlorofluoro-, 2: 135; 4: 5880 
naphthacene, 2: 1453 
naphthalene, 2: 1453 
neodymium, 4: 5288 
neodymium bromate, 
neodymium chloride, 
neodymium citrate, 4 
neodymium nitrate, 3: 2152 
neodymium oxide, 3: 2152 
neodymium sulfate, 3: 2152 
neptunium, 4: 5900 

neptunium ions, 4: 6718 

niobium oxide, 4: 5286 

nitrates, 4: 2297 

nitrous oxide, 4: 779 

pentacene, 2: 1453 
2,4-pentadione, 3: 1210 
phenazine, 2: 1453 

phosphine, 2: 330 

plutonium compounds, 2: 677 
potassium bromide, 2: 1454 
potassium uranyl sulfate, 2: 1039 
praseodymium, 4: 5288 


propanes, deutero-, 3: 654 

rare earth compounds, 4: 6589, 6600 
rare earths, 4: 4581, 5288 

rubidium fluoride, 4: 5472 
samarium, 4: 5288 

samarium citrate, 4: 433 

samarium compounds, 1: 1711 
silane, chloro-, 2: 591 
sodium bromide, 
sodium fluoride, 


sodium uranyl acetate, 2: 1039 

stars, 1: 1235 

sulfur dioxide, 2: 331 

tables, 1: 153; 4: 114 

tellurium, 4: 5012 

thallium bromide, 4: 113 

thallium oxinate, 2: 1544 

thorium, 4: 6588 

thorium acetylacetonate complexes, 3: 1210 
thorium compounds, 4: 3712 

toluene, 1: 1821 

toluene, perfluoro-, 1: 1821 

transuranic elements, 4: 6749 

tritium deuteride, 4: 3499 

tritium hydride, 4: 3499 

tungsten, 4: 5012 

uranium acetylacetonate complexes, 3: 1210 
uranium chloride, 2: 1035; 3: 1103 
uranium citrate, 4: 3423 

uranium compounds, 4: 142, 3712, 4266, 6600 
uranium fluoride, 1: 216 

uranium ores, 4: 4903 

uranium organic derivatives, 2: 681 
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Spectra 
uranium oxide, 1: 1370; 2: 683 
uranyl acetate, 2: 680, 890, 1039 
uranyl chloride, 2: 1039; 3: 1103 
uranyl compounds, 2: 1745 
uranyl fluoride, 4: 4593 
uranyl nitrate, 2: 680, 681 
uranyl salts, 4: 1962 
uranyl sulfate, 2: 1039; 4: 4593 
vanadium chloride, 4: 3943 
vanadium perchlorate, 4: 3943 
water, 3: 1093 
ytterbium, 4: 5288 
ytterbium compounds, 1: 1711 
zirconium oxide, 4: 4841 
Spectra, mass 
(See Mass spectra.) 
Spectrography 
(See also Analysis, spectrographic; Analysis, spectrophotometric; Mass 
spectrography; Mass spectr 8; Spectrometers; subhead spectra under 
specific elements; specific compounds listed under main headings Spectra; 
Spectra mass.) 
Spectrometers 
(See also Mass spectrometers and subhead spectrographic under Analysis.) 
1: 920, 1049, 1209, 1344, 1505, 1724, 1726, 1727, 1728; 2: 325, 659, 663 
alpha ray, 2: 1648 
beta ray, 1: 273, 330, 642, 770, 1046, 1698, 1701; 2: 181, 192, 194, 
220, 550, 1246, 1251, 1435, 2003, 2178; 3: 429, 448, 466, 824, 1002, 
1595, 1899, 1928, 2000, 2019, 2304, 2312; 4: 291, 828, 1763, 1767, 2028, 
2413, 2742, 3159, 3164, 3179, 3506, 3774, 3776, 4030, 4340, 4648, 4655, 
4701, 4982, 4991, 4994, 5001, 5002, 5720, 5726, 5737, 5738, 5951, 6179, 
6400, 6402, 6407, 6418 
construction and operation, 4: 1047, 1764, 2025, 4984, 4966 
electron, 4: 512 
gamma ray, 1: 838, 1150; 2: 1245, 1993, 2169, 3: 188, 834, 1595, 
2325, 4: 894, 1763, 2079, 2742, 3498, 4038, 4646, 4986, 5951 
microwave, 1: 1903, 2: 255, 331, 3: 1099; 4: 1066, 1509, 1784, 2380, 
2588, 4657 
neutron, 2: 166, 3: 1990, 2290; 4: 1516, 1787, 3802, 5262, 6176 
proton, 2: 964 
radio frequency, 4: 3759 
x-ray, 1: 58, 270, 431, 641, 1345, 1806, 1949; 2: 324, 3: 495, 1434, 
1448, 4: 1416, 1417, 3760, 3924, 6406 
Spectrophotometers 
(See also Fluorophotometers.) 
construction and operation, 1: 1722; 2: 468, 661, 3: 668,1211, 4: 
112, 2376, 5664, 5875 
Spectrophotometry 
(See subhead spectrophotometric under Analysis, subhead spectra under 
specific elements, and specific compounds listed under main heading 
Spectra.) 
Sperm 
radiation effects on, 4: 18 
Spermatozoa 
(See also Eggs and larvae.) 
radiation effects on, 1: 239, 241, 896, 1116, 2: 402, 1055, 1058, 1061, 


1509, 1756, 3: 1326, 1513, 1514, 1830; 4: 3580 


Sphalerite 

germanium occurrence in, 4: 3743 
Sphingomyelin 

metabolism of, 4: 977 

Spin 


(See subhead nuclear properties under specific elements and isotopes; 
subhead spin and moment under specific particulate radiations.) 
Spinal cord 
radiation effects on, 3: 250 
Spine 
radiation effects on, 4: 3601 
Spleen 
glycine metabolism in, 3: 1623 
nucleic acids metabolism in, 3: 1322 
radiation effects on, 1: 241, 322, 739, 1090, 1532, 1764, 2: 403, 3: 6; 
4: 2113, 3592, 5168, 6256 
role in antibody formation, 4: 993 
role in radiation injury, 3: 207, 1825; 4: 3282 
role in radiation sickness, 4: 4139 
Spleen diseases 
_antibiotic therapy, 4: 2540 
Squids 
radiation effects on, 4: 2503 
Stability constants 
complexes of, 4: 6564 


ra 4 

H 

promethium, 4: 5399 
} 

| 

| | 
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Stack gas dispersion, 
4: 5282 
Stack meteorology, 
2: 1922; 4: 1779, 1780, 1781, 1782, 2415, 2416, 2750, 3783, 5957, 5958, 
6194 
Starch 
(See also Glycogen.) 
color reaction with iodine, 4: 1087 
radiation effects on, 1: 333 
synthesis of labeled, 1: 61, 3: 525, 2136 
Stark effect 
(See Microwaves.) 
Stars 
(See Astrophysics.) 
Static eliminators _ 
2: 1210, 3: 536, 2094, 4: 4750 
construction and operation, 4: 558, 1430 
Statistical analysis 
2: 1217, 1218, 1219, 1220, 4: 2729, 3482, 4330, 6017, 6047 
Statistical mechanics 
(See also Quantum mechanics and subhead classical under Mechanics.) 
1: 186, 188, 520, 1452, 1463, 1470, 1911, 2: 265, 818, 834, 977, 1091, 
1261, 1654, 1833, 2183; 3: 1480, 1481, 1487, 1774, 4: 573, 915, 1275, 
1280, 1481, 1602, 2102, 2111, 2471, 2474, 2834, 3231, 4706, 4906 
Steel 
(See also Iron.) 
analysis, 3: 637; 4: 1047, 1055, 1385, 3431 
ceramic coatings for, 2: 415 
electron emission by, 2: 794 
physical properties, 3: 417; 4: 6133 
production, 4: 3431 
radiation absorption by, 4: 2885 
radiography of, 1: 1327, 4: 3030, 4878 
surface hardening of, 4: 1448 
Stercobilin 
metabolism of, 4: 3914 
Sterility 
produced by radiation, 1: 32, 239, 240, 1384; 2: 839, 1058, 1324; 3: 
1326, 1518 
radiation effects on, 4: 3317, 3321 
radiation therapy, 4: 3612, 4165 
Steroids 
(See also Desoxycorticosterone; Methyltestosterone; Progesterone; 
Ketosteroids.) 
influence on sodium metabolism, 4: 5604 
Stilbamidine 
metabolism of, 4: 3360, 6690 
synthesis of labeled, 4: 3360 
therapeutic uses, 1: 352; 4: 4482 
Stilbamidine diisothionate 
synthesis of labeled, 4: 419 
Stilbene 
crystal preparation, 4: 2683 
radiation detection uses, i: 1646, 2:.975; 3: 163, 437, 465, 1296, 
1449, 4: 3497, 3538, 3768 
Stomach 
(See also Gastric juice.) 
radiation effects on, 1: 23, 893, 1531, 2: 1321, 4: 6255 
Stomach diseases 
radiation therapy, 4: 3617, 3618, 6278, 6287 
Strain recorders 
construction and operation, 4: 2707 
Streptomycin 
effects on bacteria, 4: 6689 
uses in radiation injury, 4: 2869 
Strontium 
analysis, 1: 752, 3: 1537; 4: 3921, 5583 
metabolism and toxicology, 3: 523,524, 4: 363, 1835, 2222, 2951, 4504, 
5583, 5845 
neutron cross section, 4: 5979 
production, 1: 1623 
radioactive disintegration, 4: 905 
radiometric analysis, 4: 3683 
Separation methods, 2: 1528, 1529, 1530, 3: 1537 
spectra, 1: 466 
Strontium isotopes 
abundance and distribution, 1; 466 
nuclear properties, 1: 117 


therapeutic uses, 1: 350 

tracer applications, 1: 387, 580; 
Strontium Sr®™ 

isotopic identification, 4: 2683 


2: 672, 1326, 1570, 4: 4200 
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Strontium Sr* 

radioactive disintegration, 4: 2683 
Strontium Sr™ 

isotopic identification, 4: 2683 
radioactive disintegration, 4: 2683 
Strontium Sr™ 

isotopic identification, 4: 2683 
radioactive disintegration, 4: 2683 
Strontium Sr™ 

nuclear reactions, 4: 900 
Strontium 

formation of, 3: 1760 
nuclear reactions, 4: 900 
Strontium Sr® 

nuclear properties, 2: 1; 
radioactive disintegration, 
Strontium Sr® 

biological effects, 1: 38, 40, 235,416; 2: 983, 1175, 3: 1194, 4: 991, 

992 

dosage determination, 

isotopic separation, 1: 1282 

metabolism and toxicology, 3: 1835, 4: 3343, 6305 

neutron cross section, 2: 1967 

nuclear properties, 1: 40, 3: 488, 1745, 1754 

radioactive disintegration, 3343 

therapeutic uses, 1: 560; 571, 4: 4199, 5123 

tracer applications, 1: 607, 3: 1194, 4: 225, 2222, 2609, 2951, 3921, 

4199, 4596 
Strontium Sr” 

biological effects, 1: 40, 235,901; 4: 991 

isotopic separation, 1: 1282 

metabolism and toxicology, 4: 6305 

nuclear properties, 1: 1190; 3: 489, 761, 877, 1032 

radioactive disintegration, 4: 791, 5054, 6381 

therapeutic uses, 4: 6522 

tracer applications, 3: 497, 524, 1355, 4: 225, 2609, 2951, 4596, 5845 
Strontium compounds 
strontium bromide, 1 
strontium chloride, 1: 40 
strontium fluoride, 1 
strontium iodide, 1: 
strontium nitrate, 3: 1653 
strontium oxide, 1: 1405, 1545; 4: 1450, 1455 
strontium selenide, 4: 4579 

strontium silicate, 4: 6612 

strontium sulfate, 3: 497, 4: 5795 

strontium sulfide, 4: 133, 435, 2292, 4579 

1; 
1: 


: 1476, 4: 6457 


3 
4: 876, 4690 


4: 1640 


4: 
3: 


strontium titanate, 1777, 1778 
strontium uranate, 721, 3: 1100 
strontium zirconate, 1: 
Structure, atomic - 
(See Atomic structure.) 
Structure, crystal 
(See Crystal structure, see also Crystallography; subhead crystal structure 
under specific elements.) 
Structure, molecular 
(See Molecular structure and Spectra.) 


“Structure, nuclear 


(See Nuclear structure.) 
Styrene 

chemical properties, 1: 877 
polymerization of, 3: 2135, 4: 1704 
radiation effects off, 3: 2135; 4: 2650 
Styrolene 
chemical properties, 4: 2659 
polymerization of, 4: 109 
Succinic Acid 

degradation of, 1: 618 


metabolism of, 1: 1238; 3: 61, 273, 1627; 4: 596, 597 
synthesis of labeled, 3: 95 
Sucrose 


content in corn stalks, 4: 3572, 3573 

metabolism of, 2: 1293, 3: 1323, 4: 360 

synthesis of labeled, 1: 61, 2: 1293; 3: 527, 2140; 4: 5587, 5670 
Sugars 

synthesis of labeled, 3: 528 
Sulfanilamide 

binding by bacteria, 2: 2234 
effect on protein metabolism, 
Sulfapyridine 

metabolism of, 4: 3901 


1: 393 
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Sulfate 
metabolism in cartilage tumors, 4: 2977 
Sulfhydryl enzymes 
radiation effects on, 4: 4422 
role in heavy metals poisoning, 4: 2954 
Sulfides, alky] polyfluoro- 
synthesis, 3: 2149 
Sulfonamides 
synthesis of labeled, 4: 6352 
Sulfones 
synthesis, 3: 2149 
Sulfur 
analysis, 3: 2129, 4: 1051 
chemical properties, 4: 427, 2269, 4856 
crystal structure, 3: 831, 1950 
metabolism studies with isotopes, 1: 375, 393, 569, 582, 1734, 2: 1151, 
1726, 1727, 1729, 2052, 2237, 3: 621, 4: 6082 
neutron cross section, 1: 1631, 2: 1393; 4: 1520, 3172, 3182, 4372 
nuclear properties, 2: 846 
nuclear reactions, 4: 2065, 3182 
radiation absorption by, 1: 1001; 2: 90,1171, 3: 1237, 4: 1562 
radiation detection uses, 4: 5265 
radiation scattering by, 2: 386, 4: 
radiation sickness therapy using, 4: 378 
separation methods, 3: 1204, 2139 
spectra, 2: 870 
Sulfur isotopes 
abundance and distribution, 1: 471, 2: 1213; 3: 388, 2225, 4: 734 
nuclear properties, 1: 1700 
separation methods, 478 i 
tracer applications, 866, 867, 2: 1151, 4: 683, 1675, 5382 
uses in synthesis, 1: 867, 2: 1125, 4: 2657, 3946 
Sulfur S** 
abundance and distribution, 4: 3968 
deuteron cross section, 2: 1609 
nuclear properties, 1: 988, 2: 1404, 1609, 1968, 3: 1133, 1402, 1685, 
2272 
nuclear reactions, 4: 3710, 6195 
separation methods, 3710, 4641 
tracer applications, 591 
Sulfur s** 
nuclear properties, 1: 1155, 2: 1609, 3: 1955; 4: 3182 
Sulfur s* 
abundance and distribution, 4: 3968, 4943 
tracer applications, 1: 569, 4: 4542 
Sulfur s** 
chemical properties, 4: 4361 
isotopic exchange, 4: 4856 
isotopic identification, 1: 62,469, 3: 1204, 2139, 4: 1225, 2065, 4361 
isotopic separation, 4: 2065 
nuclear properties, 1: 
1142, 1213, 3: 1464, 1955, 2310 
radioactive disintegration, 4: 891, 1562, 2811, 3202 
radiometric analysis, 4: 1749 
therapeutic uses, 1: 560; 3: 2092 
tracer applications, 1: 375, 393, 582, 877, 1734; 2: 350, 1726, 1727, 
1729, 2052, 2234, 2237; 3: 598, 621, 623, 902, 1355, 2048, 2055, 2066, 
2129; 4: 369, 427, 594, 604, 616, 1357, 1367, 1667, 1704, 1945, 2209, 
2226, 2227, 2258, 2315, 2623, 2964, 2965, 2977, 2986, 2988, 3373, 3668, 
3670, 3901, 4216, 4217, 4542, 4776, 4795, 4807, 4856, 5377, 5383, 5595, 
5596, 5606, 5610, 5850, 6082, 6084, 6472, 6552 


1: 
1: 


= 
4: 


uses in synthesis, 1: 877; 3: 647, 1667; 4: 116, 420, 4082, 4216, 6111, 


6352 
Sulfur s** 

formation of, 1: 63 
Sulfur compounds 

deuterium sulfide, 1: 80 

hydrogen sulfide, 1: 80, 4: 4082 
radiation effects on, 4: 1397 
sulfur dioxide, 1: 478, 2: 331; 4: 1357, 3946, 4641, 5383 
sulfur fluoride, 4: 2641 

sulfur hexafluoride, 4: 6049 
sulfur monochloride, 1: 1362 
sulfur pentafluoride, 4: 6050 
thiocyanates, 4: 5606 
Sulfur pentafluoride, trifluoromethyl- 
Synthesis of, 4: 5874 
Sulfuric acid 

catalytic effects, 4: 6710 

pump for, 3: 1701 
Sun i 

composition of, 4: 705 


3, 330, 1181, 1193, 1233, 1475, 1699, 2: 374, 627, 


Sun 
effect on cosmic radiation, 2: 1364, 1776, 4: 2008, 2009, 2701, 3115, 
3126, 3981, 3982, 4926 
evolution of, 4: 3459 
mass of, 4: 180 
radiation from, 4: 180, 3459 
spectra, 2: 390 
Suprarenal glands 
radiation effects on, 4: 31 
Sweat gland diseases 
radiation therapy, 4: 1645, 1901, 2579, 3865, 4489 
Swine 
metabolism and toxicology studies, 2: 1153, 1512, 3: 1320; 4: 5831 
radiation effects on, 2: 36, 1656, 3: 906, 1043, 1175, 1829; 4: 1340, 


2514, 4153 
Switches, electrical 
construction and operation, 4: 5800 
Synchrocyclotrons 
(See also Accelerators, particle.) 
3: 797, 1588, 2283, 4: 4686, 6451, 6677 
Synchrotrons 
(See also Accelerators, particle.) 
1: 308, 531, 597, 1019, 1663, 1664, 1900, 1901, 1945, 2: 242, 243, 576, 
577, 785, 950, 951, 1096, 1237, 1407, 2156, 3: 410, 798, 800, 802, 803, 
1727, 1728, 1976, 1977, 2279, 2280, 2281, 2284; 4: 262, 263, 266, 404, 
511, 649, 1034, 1524, 1550, 1552, 1553, 1554, 1811, 1813, 1815, 2068, 
2070, 2445, 2793, 3518, 3528, 3755, 3814, 4302, 4683, 5036, 5039, 5041, 
5042, 5308, 5310, 5517, 5758, 5759, 5918, 6212, 6216, 6450 
Synovitis 
radiation therapy, 4: 2913 
Syringe shields 
construction and operation, 3: 546 
Syringomyelia 
radiation therapy, 4: 4494 
Szilard-Chalmers reaction 
(See subhead separation methods under Isotopes.) 


Tables 

confluent hypergeometric functions, 3: 1939; 4: 4330 
conversion factors, 4: 6626 

dielectric constants, 1286 

element abundances, 4: 738 

element properties, 4: 4223 

energy levels in nuclei, 3: 2267, 4: 756 
isotopes, 3: 1128, 2249, 2250, 2324, 4: 1208 
mathematical functions, 4: 501, 559 

microwave absorption data, 4: 5285 

neutron cross section, 3: 2242; 4: 316, 749, 3172 
nuclear properties, 4: 3514 

nuclides from thermal neutrons, 4: 3794 

sines and cosines, 4: 4331 

spectra, 4: 114 

thermodynamic properties of alloys, 4: 3063 
x-ray absorption coefficients, 4: 840, 4595 


3: 
4: 


x-ray dosage determinations, 4: 4499 . 
Tannin 

uses in chemical analysis, 4: 6565 
Tantalum 


analysis, 2: 1222, 4: 3000, 4291, 4562, 5646, 6565 
chemical properties, 4: 1148, 2998, 3713, 3739, 4896 
corrosion, 4: 3442, 6618 

crystal structure, 1: 1584 

emission of electrons by, 1: 1457 

metabolism and toxicology, 4: 4504, 5845 
metallurgical properties, 1: 1143, 2: 158, 763, 766, 3: 341, 4: 5688 
neutron cross section, 3: 764, 4: 3502 

nuclear properties, 2: 1438, 2222; 3: 1605 
nuclear reactions, 4: 850, 1517 

physical properties, 4: 4896 

production, 1: 1623 

radiation absorption by, 2: 373, 1885, 3: 986; 4: 837, 2077, 4095 
welding of, 4: 5413 

Tantalum isotopes 

formation of, 2: 2220 

nuclear properties, 2: 638, 2020, 3: 2253 
Tantalum 

isotopic identification, 4: 850 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 850 

Tantalum Ta'”* 

isotopic identification, 4: 850, 3543 


radioactive disintegration, 4: 850, 3543 
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Tantalum Ta’”® 

isotopic identification, 4: 850, 3543 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 850, 3543 
Tantalum Ta'® 

isotopic identification, 4: 850 

radioactive disintegration, 4: 850 
Tantalum 

isotopic identification, 4: 865, 4109 

neutron cross section, 2: 2143 

nuclear properties, 1: 107, 1484; 2: 287, 1404, 1972, 3: 162, 881; 

4: 865 

nuclear reactions, 4: 3519, 3714 

radioactive disintegration, 4: 865, 4109, 5231 
Tantalum Ta'™ 

metabolism and toxicology, 4: 3842 

nuclear properties, 1: 157, 885; 3: 884; 4: 5993 


radioactive disintegration, 4: 885, 896, 3553, 5993, 6464 
radiographic uses, 3: 1673, , 2170; 4: 3729 

tracer applications, “4: 5845, 6703 

Tantalum Ta'® 

isotopic identification, 4: 2777 

Tantalum Ta'* 

isotopic identification, 4: 2777 

radioactive disintegration, 4: 6236 

Tantalum alloys 

properties, 2: 1080, 2127, 2129, 3: 1111, 1558, 4: 454 
Tantalum compounds 

physical properties, 4: 696 


tantalum boride, 3: 2146, 4: 3040 
tantalum carbide, i 1079, 1183; 3: 1674, 
tantalum chloride, +: 2998, 3713 
tantalum citrate, 4: 6089 


4: 696 


tantalum fluoride, 4: 

tantalum hydride, 4: 5471 

tantalum iodide, 4: 1042 

tantalum oxalate, 4: 6089 

tantalum silicide, 4: 454 

tantalum tartrate, 4: 6089 

Technetium 

abundance and distribution, 3: 678 
analysis, 1: 51 
chemical properties, 1: 834, 2: 574, 678, 4: 1039 
crystal structure, a 1807, 2: 462 
nuclear properties, 

physical properties, 1: 834 

production, 1: 1623; 2: 574 

Separation methods, 2: 574, 2087 

spectra, 2: 1717 

Technetium isotopes 

formation of, 1: 519, 1506 

nuclear properties, 1: 191, 305, 1506; 3: 495, 4: 4057 
spectra, 1: 1506 

Technetium Tc™ 

nuclear properties, 2: 639 

radioactive disintegration, 4: 5067 
Technetium Tc” 

nuclear properties, 2: 639 

Technetium Tc™ 

nuclear properties, 1: 299 


radioactive disintegration, 
Technetium 

nuclear properties, 1: 299, 544, 1479 

radioactive disintegration, 4: 5067 
Technetium Tc” 

nuclear properties, 

radioactive disintegration, 
Technetium Tc” 

nuclear properties, 1: 

radioactive disintegration, 
Technetium Tc™ 

nuclear properties, 
Technetium Tc” 


4: 5067 


1: 300, 1479 
4: 5067 


300; 2: 1686 
4: 5067 


1: 299 


americium deposition in, 
beryllium compounds effects on, 
calcium metabolism in, 1: 580 
gallium compounds deposition in, 
gallium metabolism in, 4: 1944 


4: 2583 
4: 3627 


3: 1180 


metabolism studies involving, 4: 4200 
mineralization of growing, 4: 3382 
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Teeth 
phosphorus metabolism in, 
2598, 4532 
plutonium deposition in, 4: 2583 
radiation effects on, 4: 3278, 6267 
uranium deposition in, 1: 612, 1248, 2: 898, 4: 
Tellurium 
analysis, 3: 88 
atomic structure, 1: 1456 
chemical properties, 1: 158, 2: 1520 
electrodeposition, 4: 4838 
metabolism and toxicology, 
nuclear reactions, 4: 4243 
physical properties, 2: 253, 1623 
production, 1: 1623 
separation methods, 
Tellurium isotopes 
abundance and distribution, 3: 
nuclear properties, 1: 158; 
Tellurium 
nuclear properties, 2: 634 
radioactive disintegration, 
Tellurium Te'” 
nuclear reactions, 
Tellurium Te” 
nuclear properties, 3: 2261; 4: 5012 
radioactive disintegration, 4: 3219 


1: 47, 580, 1058, 1742; 2: 882; 4: 1677, 


2: 1181, 3: 1176 


4: 4838 


4: 3219 


4: 1829 


spectra, 4: 5012 
Tellurium Te!24 

isotopic identification, 4: 868 

nuclear reactions, 4: 1829 
Tellurium Te'* 

nuclear properties, 1: 1703; 2: 991, 1136, 3: 1317, 1404, 1469; 4: 

5012 

radioactive disintegration, 4: 3218 
spectra, 3: 1404, 4: 5012 
Tellurium Te’”’ 

nuclear properties, 2: 848 
Tellurium 

nuclear properties, 3: 2013 

nuclear reactions, 4: 5063 
Tellurium Te” 

nuclear properties, 3: 2013 
radioactive disintegration, 4: 5063 
Tellurium 

neutron cross section, 1: 136, 2: 1800 


Tellurium Te’ 

formation of, 3: 1265 

nuclear properties, 1: 1359; 2: 1669 

ranges in material, 3: 1265 
Tellurium compounds 

deuterium telluride, 

hydrogen telluride, 1 

tellurium dioxide, 1: 1906 

tellurium fluoride, 4: 2641 
Temperature 

controlling devices, 4: 6163 

measuring devices and techniques, 4: 224, 492, 6607 
Temperature recorders 

construction and operation, 
Temperature scales 

near absolute zero, 
Terbium 

separation methods, 4: 5201 

spectra, 1: 563, 1334, 1938 
Terbium isotopes 

abundance and distribution, 

formation of, 2: 2220 

isotopic identification, 

nuclear properties, 1: 
Terbium 

isotopic identification, 
Terbium Tb" 

nuclear properties, 
Terbium 

isotopic identification, 4: 2769 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 2769 
Terbium Tb'™* 

isotopic identification, 4: 2769 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 2769 


4: 4350 


3: 419 


1: 1498 


1: 
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Terbium Tb'** 

isotopic identification, 4: 2769 

nuclear properties, 1: 1277 

radioactive disintegration, 4: 2769 

Terbium 

isotopic identification, 4: 2769 

radioactive disintegration, 4: 2769 

Terbium 

nuclear properties, 1: 543 

radioactive disintegration, 4: 2085, 4103 
Terbium 

nuclear properties, 1: 543 
Terbium 

isotopic identification, 4: 2777 
Terbium compounds 

terbium perchlorate, 1: 1938 
Terpheny! 

radiation detection uses, 4: 3497, 3773, 4020, 5946, 5955 
Testes 

(See also Ovaries, Sterility.) 

radiation effects on, 2: 1058, 1061; 3: 8, 1040, 1518; 4: 2141, 3321, 

3580, 6257 
Testes diseases 

diagnosis of, 4: 3403 

radiation therapy, 3: 233, 934, 1064 
Testosterone 

effects on radiosensitivity, 4: 5357 

radiation sickness therapy using, 3: 1812 

synthesis of labeled, 3: 288, 4: 2656 
Testosterone, methyl- 

synthesis of labeled, 2: 1546 
Testosterone propionate 

effects on mercury poisoning, 4: 3347 
Tetany 

produced by BAL, 4: 3356 
Tetrazolium chloride derivatives 

metabolism of, 3: 612 

radiation injury detection, 4: 4743 
Tetrazolium chloride, 2,3 ,5-triphenyl- 

radiation effects on, 4: 110 
Textile industry 

tracer applications in, 4: 3033 
Thallium 

analysis, 1: 1726, 2: 360, 905, 1544; 3: 75; 4: 90, 91 
bibliography, 4: 5915 

chemical properties, 2: 82, 929, 1544; 3: 640, 1534, 1865, 4: 425, 661, 

1044, 3708, 3716, 5915 

neutron cross section, 2: 1974, 3: 1575; 4: 4365 
nuclear properties, 4: 1528 

nuclear reactions, 4: 5984 

occurrence, 4: 4895 

photodisintegration of, 4: 5984 

production, 1: 1623, 4: 4895, 5915 

radiation absorption by, 3: 986 

radiation detection uses, 4: 1748 

separation methods, 2: 81 

spectra, 1: 477 
Thallium isotopes 

abundance and distribution, 3: 2220 

isotopic identification, 4: 1306 

nuclear properties, 2: 1383, 3: 2249 

separation methods, 1: 476,477, 3: 139 

tracer applications, 4: 425 
Thallium 

nuclear properties, 2: 2028 
Thallium TP? 

alpha cross section, 4: 5302 
Thallium 

isotopic identification, 4: 5329 

radioactive disintegration, 4: 5329 
Thallium TP™ 

nuclear properties, 2: 1229, 1399, 4: 1532, 5299 
radioactive disintegration, 4: 1582, 5058 

spectra, 4: 113 
Thallium T 
nuclear properties, 
tracer applications, 
Thallium TP? 
isotopic separation, 3: 1388 

nuclear properties, 2: 1229, 1399, 3: 1397; 4: 1532, 5299 
Thallium TP?” 

radioactive disintegration, 4: 5058 


Thallium 
nuclear properties, 2: 283, 550, 690, 1143, 1440, 1827; 4: 6668 
radioactive disintegration, 4: 849, 1485, 2093, 2095, 3546, 4385, 4646 

Thallium TP® 
nuclear properties, 1: 1183, 1316 

Thallium 
radioactive disintegration, 4: 2093 

Thallium alloys 
physical properties, 4: 6608 

Thallium compounds 
bibliography, 4: 5915 

i pentachl juothallate, 4: 6094 
thallium bromide, 1: 860, 1859; 2: 1974, 4: 113 
thallium chloride, 3: 640; 4: 4029 
thallium halides, 5265 
thallium hydride, 678 
thallium hydroxide, 2: 1544; 4: 1044 
thallium iodide, 1: 860 
thallium nitrate, 1: 1586 
thallium oxide, 4: 1044 ' 
thallium oxinate, 2: 929, 1544, 3: 1534 
thallium perchlorate, 1: 1586 


Thallium ores 
abundance and distribution, 4: 461 

Theory 
(See Collision theory, Electromagnetic field theory, Meson field theory; 
Perturbation theory; Quantum mechanics; Relativity theory; Statistical 
mechanics.) 
(See subhead theory of under Nuclear forces and Radiation. See sub- 
head classical under Mechanics.) 

Thephorin. 
(See Antihistaminic drugs.) 


Thermal conductivity 

measurement of, 4: 1173, 3039, 3436, 4282, 4885 

theory of, 4: 1236, 6124 
Thermal diffusion 

(See subhead separation methods under Isotopes.) 

Thermistors 

construction and operation, 4: 4350 
Thermocouples 

construction and operation, 2: 4 

neutron detection with, 2: 1384 
Thermodynamics 

equation of state, 3: 2286 

gases, 2: 952, 977 

general, 4: 6609 


phase transitions, 3: 1984 
quantum mechanics application to, 2: 2016, 3: 1487, 4: 1280, 4114 
solutions, 2: 1031 
surfaces, 4: 5626 
Thermopiles 
construction and operation, 3: 1996 
radiation detection uses, 3: 1996 
Thetin, diethyl- 
metabolism of, 4: 588 
Thetin, methylethyl- 
metabolism of, 4: 588 
Thiamine 
effects on plant growth, 2: 900 
therapeutic uses, 4: 3349, 3350 
Thiazine dyes 
heparin inactivation by, 2: 1328, 4: 1322 
Thiazole, amino- 
radiosensitization of tissue by, 4: 2921 
Thiazole, 2-amino- 
effects on iodine metabolism, 1: 710, 711 
Thiazolinopurines 
synthesis of, 4: 5401 
Thickness gauges 
(See Gauges.) 
2-Thienyl ketone, methyl- 
chemical properties, 4: 5177 
Thiocyanates 
effects on iodine metabolism, 4: 1364 
metabolism of, 4: 616 
Thiomerin 


4: 
2: 


94, 4: 3429 


metabolism and toxicology, 4: 3350 
Thiophene, 2,5-dimethyl- 
synthesis of, 4: 2640 
Thiuram disulfide, tetraethy!- 
synthesis of labeled, 4: 116 
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Thorium 

abundance and distribution, 3: 695, 4: 3050 

alpha cross section, 1: 301, 1009 

analysis, 1: 284, 285, 490, 492, 853, 1204, 1430, 1785, 1939, 1968, 2: 
56, 58, 433, 716, 864, 905, 1711, 1897, 3: 83, 84, 628, 629, 685, 947, 
1656, 4: 85, 88, 94, 3080, 3448, 4263, 5854 

atomic structure, 2: 1479 

bibliographies, 3: 1656 

chemical properties, 2: 430,433; 3: 959, 1090, 1535; 4: 1040, 4258, 
4261, 6706 

fission of, 2: 782, 1097; 3: 2237 

metabolism and toxicology, 1: 423, 1095, 1542, 1770, 2: 1181; 3: 523; 
4: 363, 1655, 1934, 2586, 3352, 5848, 6527 

nuclear properties, 1: 169, 304, 671, 835, 1009, 1083, 1189, 2: 205, 
989, 1041, 1488, 4: 6004 

nuclear reactions, 4: 1517, 3210, 5984 

occurrence, 4: 2331, 4895 

photodisintegration of, 4: 5984 

physical properties, 4: 2627, 3974, 5231 

production, 1: 972, 1623, 1628, 1629, 1854; 4: 2627, 4298, 4895 
radiation absorption by, 2: 373, 1885; 4: 3823, 4095 

radioactive disintegration, 4: 905, 5045 

reagent for fluoride analysis, 4: 6330 


separation methods, 3: 1656; “4: 413, 1062, 1063, 2296, 2639, 4582, 4864, 


4865 

spectra, 1: 1221, 4: 1067, 4863, 6588 
thermodynamic properties, 4: 3416 
Thorium isotopes 

nuclear properties, 1: 1930, 4: 5481 
tracer applications, 3: 332 

Thorium Th?** 

nuclear properties, 1: 1189 

Thorium Th?” 

nuclear properties, 2: 1436; 3: 1166, 4: 5735 
Thorium Th*** 


nuclear properties, 3: 900 

radioactive disintegration, 
Thorium Th*** 

nuclear properties, 
Thorium 

fission of, 3: 2244 

in ocean sediments and water, 4: 165 

nuclear properties, 2: 630, 997, 998, 1436, 2194; 

radioactive disintegration, 4: 1594, 2098 

source of, 4: 3080 

spectra, 4: 6588 
Thorium 

nuclear properties, 
Thorium Th*? 

fission of, 2: 1608; 

fission properties, 


4: 826, 856, 1317, 3213, 4385, 4699 


1: 1316; 2: 1036 


3: 1160, 1166 


2: 892, 3: 896 


3: 142, 1585, 2244 
4: 788, 789, 4074, 4368, 5026 
nuclear properties, k 1864, 2: 1038, 3: 1165 
nuclear reactions, a 854, 1563 

radioactive disintegration, 4: 1591 
spallation of, 3: 1752 


spectra, 4: 6588 

Thorium Th?” 

radioactive disintegration, 4: 6458 

Thorium Th™ . 

chemical properties, 4: 6602 

isotopic identification, 4: 1479 

nuclear properties, 1: 1185; 2: 294, 3: 896 


radioactive disintegration, 4: 886, 1 
separation methods, 4: 1479 
tracer applications, 1: 1095; 
Thorium B 
(See Lead 
Thorium C 
(See Bismuth Bi*’?.) 
Thorium C’ 
(See Polonium Po*!?.) 
Thorium C” 
(See Thallium 
Thorium X 
(See Radium Ra”*.) 
Thorium alloys 
analysis, 1: 1785 
crystal structure, 2: 1378; 3: 2142; 4: 4566 
properties, 2: 930; 4: 


2: 676; 3: 2144; 4: 5848,6527 


Thorium compounds 
complexions, 4: 1040 
potassium fluothorate, 


1: 762, 763 


Thorium compounds 

sodium fluothorate, 1: 762, 763. 
thorium acetylacetonate, 
thorium benzoylacetonate, 4: 3024 
thorium boride, 4: 1415, site 
thorium carbide, “4: 4269 

thorium chloride, 2 1533; 3: 1890, 4: 3416, 4582 
thorium citrate, & 1542 

thorium dibenzoylmethane, 4: 3024 

thoriun: dioxide, 4: 1934, 4447, 4455, 5235 
thorium fluoride, 1: 590, 3: 2144; 4: 2688 
thorium fluoro-nitrate complexes, 4: 1040 
thorium hydride, 1: 632 

thorium hydroxy chromate, 4: 3005 

thorium iodate, 2: 430, 4: 4279 

thorium iodide, 4: 2627, 4258 

thorium nitrate, 4k 258, 446, 1095, 3: 648, 1544; 
4276, 4279, 4582, 4864, 4865 

thorium oxalate, 3: 1535, 4: 4279 

thorium oxide, 


2: 864; 3: 1210 


4: 1957, 2297, 4274, 


1: 423, 448, 647, 910, 912, 1095, 1548, 1628, 1906; 2: 
54, 3: 683, 4a 154, 3073, 3436, 6127 

thorium oxysulfide, 1: 723 

thorium & 5397 

thorium silicate, 4: 6624 

thorium sulfate, ? 328, 1095, 1514, 4: 4279 

thorium sulfide, 1: 723, 1097, 1098, 1099; 4: 6360 

Thorium ores 

age determination, 4: 3090, 4286 

analysis, 1: 284, 285, 490, 492, 1430, 1855; 2: 56, 518, 934, 1382; 3: 
628, 629, 683, 685; 4: 1157, 3051, 3055, 3448, 4300, 4900, 5917 
crystal structure, 4: ~ 4604 

detection of, 2: 519; 3: 119, 1679 


glossary, 4: 5916 
identification, 4: 3094 
occurrence, 1: 129, 1630; 2: 517, 519; 3: 1914, 2185; 4: 3081, 3087, 


3088, 3092, 3093, 3095, 4297, 4298, 5916, 5917 
physical properties, 3: 1911 
radioactivity in, 3: 352, 1913 
radiometric analysis, 4: 459, 462 
rare earth extractions from, 3: 1894 
Thoron 
(See also Radon Rn”) 
diffusion in solids, 4: 6162 
synthesis of, 2: 1897 


use in emanating power determinations, 4: 6162 
Thorotrast 

effects on blood system, 3: 2079 

Threonine 

metabolism of, 3: 1319; 4: 3659 

Thrombin 

inactivation of, 2: 710 .- 
Thulium 

physical properties, 3: 307 

separation methods, 3: 307; 4: 3938 


formation of, 2: 1014, 2220, 2222 
nuclear properties, 2: 638, 1014, 
Thulium 
nuclear properties, 1: 1277 
Thulium 
nuclear properties, 1: 1277 
Thulium Tm ‘* 
nuclear properties, 1: 1277 
Thulium 
nuclear properties, 1: 1484 
radioactive disintegration, 4: 6230 
Thulium Tm‘” 
nuclear properties, 3: 880, 1607, 2016, 2019, 2023, 2338 
radioactive disintegration, 4: 870, 2463, 5332 
Thulium Tm‘ 
nuclear properties, 1: 1484 
Thulium Tm 
isotopic identification, 4: 2777 
Thymine 
analysis, 2: 2086 
preparation of, 3: 1629 
Thymus gland 
nucleic acid metabolism in, 3: 1322 
radiation effects on, 1: 245, 739; 2: 24, 25, 398, 403, 404; 3: 1831, 
1832, 2074, 2083, 2084; 4: 3592, 6256 
Thymus gland diseases 
radiation therapy, 4: 3323 
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Thyroglobulin 
effects on radiosensitivity, 4: 5823 
metabolism of, 3: 938; 4: 975 

Thyroid diseases 

chemical therapy, 2: 2217; 3: 54, 56, 567; 4: 2561, 6311 

diagnosis of, 4: 1361, 1368, 1641, 1646, 2165, 4170, 4181, 4485, 6536 

diagnosis with radioiodine, 1: 875, 1063, 1329, 1512, 1740, 1934; 2: 343; 
3: 1863, 1864, 2054, 2070 

iodine metabolism in, 4: 1360 
radiation therapy, 2: 24, 646, 2217; 3: 38, 54, 588, 918, 921, 930, 1182; 
4: 1651, 2158, 2170, 2198, 2206, 3309, 4755 

radioisotopes diagnosis, 4: 6279, 6280, 6282, 6299, 6313, 6323 

radioisotopes therapy, 1: 350, 354, 355, 552, 554, 556, 557, 845, 847, 849, 
875, 1063, 1199, 1329, 1330, 1358, 1934, 1935, 1936, 1937, 1957; 2: 309, 
1007, 1278, 2217, 2219; 3: 36, 43, 45, 46, 52, 53, 54, 56, 67, 262, 264, 
277, 567, 918, 920, 924, 1056, 1072, 1182, 1856, 2113; 4: 401, 402, 403, 
405, 648, 1021, 1343, 1652, 1887, 1949, 2338, 2554, 2561, 2573, 2903, 

. 2919, 2921, 3295, 3309, 3322, 3615, 3619, 3622, 3864, 3868, 3875, 4169, 
4180, 4470, 4472, 4478, 4484, 4485, 4486, 4763, 4766, 4767, 4771, 5122, 
5127, 5128, 5581, 5842, 6036, 6283, 6284, 6285, 6286, 6299, 6516, 6520, 
6521, 6523, 6525 

Thyroid extract 

effects on metabolism rates, 2: 2078 

Thyroid gland 

astatine metabolism in, 4: 5845 

effects on radiation injury, 4: 2122 

iodine determination in, 4: 946 

iodine metabolism in, 1: 30, 246, 249, 250, 385, 710, 711, 712, 849, 1039, 
1329, 1350, 1351, 1507, 1735, 1739, 1740, 1957; 2: 41, 335, 337, 403, 
404, 1029, 1151, 1157, 1278, 1295, 2232, 2233; 3: 59, 277, 596, 617, 622, 
938, 945, 1082, 1083, 1181, 1191, 1192, 1502, 2053, 2068, 2069; 4: 4, 15, 
382, 606, 618, 619, 937, 942, 959, 961, 963, 972, 975, 984, 1359, 1364, 
1371, 1377, 1646, 1666, 1672, 1678, 2139, 2234, 2250, 2251, 2264, 2591, 
2599, 2603, 3380, 3391, 3395, 3636, 3663, 3669, 3899, 3902, 4163, 4195, 
4205, 4209, 4523, 4524, 4547, 4793, 5122, 5145, 5158, 5374, 5380, 5384, 
5581, 5616, 6059, 6311 

methylthiouracil effects on, 4: 4136 

radiation effects on, 1: 29, 30, 246, 1350; 3: 200, 1046, 1833; 4: 382, 
984, 1635, 2126, 2139, 2338, 3972, 4136 

radioautography of, 1: 1489 

radioisotopes therapy, 4: 4006 

sulfur metabolism in, 4: 5606 

thiocyanates metabolism in, 4: 616 

Thyrotropic hormones 

effects on thyroid metabolism, 4: 606 

Thyrotropins 
(See also Hormones.) 

determination of, 4: 3371 

effects on thyroid iodine uptake, 4: 3663 

thyroid response to, 1: 1350; 2: 1029 

Thyroxine 

effects on irradiated thymus, 3: 1832 

effects on metabolism, 4: 4546 

effects on phosphorus metabolism, 

effects on radiosensitivity, 4: 5823 

metabolism of, 1: 30, 249, 385, 712, 1039; 2: 41, 397, 1157; 3: 622, 
2069; 4: 618, 1356, 1666, 2234, 2243, 3902, 3903, 4209, 4780 

synthesis of labeled, 3: 1341 

therapeutic uses, 3: 1833 

Timers 
(See also Recording systems.) 
construction and operation, 4: 534, 1435, 2750 
Tin 

analysis, 3: 82; 4: 418, 3000 

chemical properties, 4: 6708 

electrodeposition, 4: 4838 


4: 943 


electron emission from, 3: 1458 
gamma cross section, 2: 1166, 4: 809 
neutron cross section, 2: 777; 3: 2236; 4: 4072 


nuclear properties, 2: 1843; 3: 1750, 1759: 4: 737 

nuclear reactions, 4: 809, 2337 

radiation absorption by, 1: 728, 1374; 2: 375, 1166; 3: 1453; 
849, 2077 

radiation scattering by, 4: 1560, 2801 

separation methods, 3: 1659; 4: 4838 


4: 837, 


Tin isotopes 

abundance and distribution, 3: 761, 2220; 4: 737 
Tin 

radioactive disintegration, 4: 899 
Tin Sn** 


nuclear properties, 3: 1477 
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Tin Sn" 
formation of, 3: 1659 

nuclear properties, 3: 1659 
radioactive disintegration, 4: 6401 
Tin 

formation of, 3: 1028 
isotopic identification, 
Tin 

nuclear properties, 1: 
Tin Sn 116 

nuclear properties, 4: 5486 
Tin 

isotopic identification, 4: 1568 

nuclear properties, 3: 1719; 4: 5299, 6002 
radioactive disintegration, 4: 1568, 5783, 6002 
Tin 

nuclear reactions, 4: 5303 
Tin 

nuclear properties, 3: 886, 1397, 1719; 4: 5299, 6002 
radioactive disintegration, 4: 6002 

Tin 

nuclear properties, 
Tin 

analysis, 4: 3681 
formation of, 3: 1750, 1759 

isotopic identification, 4: 3681 

nuclear properties, 3: 1603, 1750, 1759 
Tin Sn*” 

nuclear properties, 
Tin Sn’* 

analysis, 4: 3681 
formation of, 3: 1750, 1759 

isotopic identification, 4: 3681 

nuclear properties, 3: 1603, 1750, 1759 
Tin 
nuclear properties, 
Tin Sn'* 
formation of, 3: 
nuclear properties, 
radioactive disintegration, 
Tin alloys 

corrosion by, 4: 4600 
crystal structure, 1: 1965 
heats of formation, 4: 5909 
phase diagrams, 4: 5418 
physical properties, 4: 1444, 6608 
preparation of, 4: 1710 
production, 2: 1380 
properties, 1: 1264 
thermodynamic properties, 
Tin compounds 


4: 1313 


1594; 2: 1612; 4: 1213, 5299 


3: 886, 1750 


3: 1661, 1750 


2: 233, 1137; 3: 1397, 1661, 1750 


1759 


3: 1759 
4: 5774 


4: 3063 


organic derivatives, 4: 1705 
physical properties, 4: 1256 
stannanes, 2: 76 

tin bromide, 4: 2659 


tin hydride, 2: 76 
tin oxide, 4: 2272 
Tin ores 

indium isotopes in, 
Tissue 

chromium analysis in, 4: 3680 
distribution of anesthetics in, 3: 624 
fats metabolism in, 3: 2073 
histochemical analysis, 3: 214 
membrane potential of, 4: 6263 
preparation for radioautographs, 4: 
radiation absorption by, 3: 969; 4: 6317 

radiation effects on, 3: 581, 1051, 1175, 1824, 1829; 4: 25, 389, 391, 

4727, 6263, 6266, 6508 

radiation scattering by, 3: 762 

radioautography of, 4: 11 

radiographic techniques for, 3: 1646 

radioisotopes effects on, 4: 3850 

radiometric analysis, 3: 533, 610, 1087, 2062; 4: 1836 

radium determination in, 4: 2208, 5184 

sensitization to radiation, 4: 27 
Tissue regeneration 

effects of beryllium compounds on, 4: 3348 

radiation effects on, 4: 27, 3283 
Titanium 
analysis, 1: 


1: 1594 


1253, 1392, 1726, 1787; 2: 360, 1491, 1595, 3: 637, 1335; 


4: 663, 1058, 1383, 3046, 3688, 4291, 6563, 6565 
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Titanium 
bibliography, 1: 1619 
chemical properties, 1: 1548, 1557; 2: 767,928; 3: 1535, 2180; 4: 
71, 125, 702, 1148, 2330, 3069, 3070, 5856 
corrosion, 1: 1557; 3: 113, 117, 1366, 1676; 4: 1142, 3442, 6618, 6621 
crystal structure, 3: 962; 4: 125, 3694 
electrochemical properties, 4: 5629 
metabolism and toxicology, 4: 1655 
metallurgical properties, 1: 280, 1427, 1428, 1557, 1620; 2: 158, 768, 
1583, 1584, 1586, 1592, 1593, 1958; 3: 110, 112, 113, 118, 341, 349, 350, 
351, 702, 705, 1678, 1906, 1908; 4: 2326, 2675, 3070, 4898, 5688, 6621 
metallurgy, 4: 174, 465, 702, 1147, 1711, 2326, 3065, 3066, 3069, 3070, 
3073, 3074, 3076, 3444, 3446, 5907 
microstructure, 4: 3072 
neutron cross section, 2: 1974; 4: 5979 
oxygen determination in, 4: 2633 
physical properties, 2: 162, 765, 768, 2131; 3: 1113, 1906, 1908; 4: 
465, 698, 1712, 1977, 3065, 3070, 3074, 5913, 6618, 6621 
production, 1: 280, 968, 1428, 1619, 1620, 1623; 2: 1589, 1590, 1958; 
3: 110, 702, 705; 4: 174, 175, 702, 3074, 3076, 3443, 6618, 6621 
properties, 4: 174, 2677 
radiation scattering by, 1: 985 
radioactive disintegration, 4: 905 
separation methods, 4: 2998 
spectra, 1: 567, 1342; 2: 322 
thermodynamic properties, 4: 1149 
Titanium isotopes 
abundance and distribution, 
Titanium Ti* 
nuclear properties, 
Titanium Ti* 
formation of, 3: 399 
radioactive disintegration, 4: 5529 
Titanium Ti** 
nuclear properties, 2: 1; 
nuclear reactions, 4: 3195 
radioactive disintegration, 4: 1320, 4690 
Titanium Ti“ 
nuclear reactions, 4: 664 
Titanium Ti“ 
nuclear reactions, 4: 664 
Titanium Ti™ 
radioactive disintegration, 
Titanium alloys 
analysis, 1: 1392 
chemical properties, 
corrosion, 1: 1557 
crystal structure, 4: 4566 
metallurgical properties, 
metallurgy, 4: 174 
microstructures, 4: 2330, 3072 
physical properties, 4: 174, 2330 
production, 1: 1620, 1852; 2: 1958; 2330, 3066, 3073, 4897 
properties, 1: 1620; 2: 1585, 1958; 111, 112, 114, 115, 116, 117, 
351, 698, 1113, 1365; 4: 469, 3066, 3073, 3078, 3447, 4897, 4898, 5907 
Titanium compounds 
barium titanate, 3: 650 
physical properties, 4: 696 
titanium boride, 2: 2130; 3: 2146; 
titanium carbide, 1: 793, 985, 1859; 
2180; 4: 696, 1128, 3041, 3042, 3957 
titanium chloride, 1: 633; 4: 3045 
titanium dioxide, 4: 3694, 5914 
titanium esters, 4: 6558 
titanium hydride, 1: 757, 1790; 4: 5180, 5471 
titanium iodide, 1: 968; 4: 3046 
titanium nitride, 2: 767; 3: 2180, 4: 3957 
titanium oxalate, 3: 1535 
titanium oxide, 1: 134, 1144, 1852; 2: 767, 1786, 2130; 3: 2180; 4: 
1128, 2272, 3045, 3069, 3074 4 
titanium selenide, 4: 4228 
titanium sulfate, 1: 1255 
titanium telluride, 4: 4228 
Titanium electrodes 
construction and operation, 4: 3749 
Titanium ores 4 
analysis, 1: 1787 
commercial usés, 3: 350; 4: 3045 
occurrence, 1: 1145, 1429 
production, 4: 474 
smelting, 4: 1143 


2: 1751 


1: 796 


4: 6231 


4: 5326 
4: 2330 


4: 3964, 3965 


4: 
3: 


3040 


4: 
2: 1974, 2130; 3: 1674, 1902, 


Toluene 
neutron retardation by, 1: 219 
physical properties, 4: 2309, 3429 
radiation detection uses, 4: 4989, 5946 
solvent extraction uses, 4: 3412 
Spectra, 1: 1821 
synthesis of labeled, 1: 1789 
Toluene, a,a,a-trifluoro- 
vapor pressure, 2: 133 
Toluene, a,a,a-trifluoro-m-chloro- 
properties, 1: 1408 
Toluene, a,a,a-trifluoro-o-chloro- 
properties, 1: 939 
Toluene, dinitro- 
synthesis of labeled, 
Toluenes, fluoro- 
chemical properties, 1: 1409 
spectra, 1: 1821 
Toluidine blue 
effects on blood coagulation, 3: 22; 4: 3576, 3578, 4460 
heparin inactivation by, 2: 1328 
radiation sickness therapy using, 4: 2541, 2543 
thrombin inactivation by, 2: 710 
Tongue diseases 
radiation therapy, 3: 235, 560; 4: 1024, 1862, 2562, 4159, 4160, 4161, 
4176, 4178, 4501, 4765 
radioisotopes therapy, 
Tonsilitis 
radiation therapy, 4: 1884, 2929 
radioisotopes therapy, 4: 1884, 2924 
Toxicology 
(See also subheads metabolism and toxicology under specific element such 
as Uranium; metabolism and toxicology studies under specific animal 
such as Rats.) 
toxicity tests, 4: 6047 
Tracer applications, radioactive 
(Tracer applications are also listed under main headings Isotopes and 
specific isotopes such as Carbon C-14;) 
agriculture, 1: 255, 364, 396, 709, 1059, 1958; 2: 333, 334, 344, 347, 884, 
1154, 1299, 1725, 1854, 1855, 2235; 3: 62, 1505, 1506, 1507, 1508, 1634; 
4: 226, 367, 397, 980, 1674, 1941, 2593, 2616, 2617, 2963, 2976, 3662, 
3897, 3904, 3917, 4540, 5136, 5141, 5373, 5382, 5383, 6077, 6083, 6555 
bibliographies, 1: 387, 1511 
biology, 1: 40, 43, 47, 252, 255, 342, 343, 350, 361, 364, 365, 366, 370, 
371, 372, 374, 375, 376, 377, 378, 380, 382, 383, 384, 385, 386, 387, 388, 
389, 390, 391, 392, 393, 394, 395, 396, 473, 552, 557, 559, 571, 572, 573, 
574, 575, 576, 577, 578, 580, 581, 582, 583, 701, 709, 710, 711, 712, 713, 
714, 715, 717, 718, 750, 830, 844, 863, 864, 865, 869, 870, 871, 872, 874, 
875, 876, 1051, 1053, 1054, 1055, 1056, 1057, 1058, 1060, 1061, 1062, 
1063, 1212, 1214, 1215, 1216, 1217, 1329, 1331, 1350, 1351, 1352, 1353, 
1354, 1355, 1356, 1358, 1386, 1387, T3868, 1389, 1495, 1507, 1508, 1509, 
1510, 1512, 1733, 1734, 1735, 1736, 1737, 1738, 1739, 1740, 1741, 1742, 
1936, 1957, 1958; 2: 334, 335, 336, 337, 338, 339, 341, 342, 343, 344, 345, 
346, 404, 644, 664, 665, 666, 667, 668, 670, 671, 672, 673, 758, 866, 873, 
877, 878, 879, 880, 881, 882, 883, 901, 1018, 1019, 1020, 1021, 1025, 1026, 
1027, 1030, 1097, 1150, 1151, 1552, 1153, 1154, 1155, 1156, 1157, 1158, 
1181, 1182, 1214, 1216, 1293, 1295, 1296, 1297, 1298, 1299, 1326, 1331, 
1455, 1456, 1457, 1458, 1459, 1460, 1461, 1462, 1463, 1464, 1465, 1726, 
1727, 1728, 1729, 1730, 1731, 1732, 1852, 1853, 1854, 1855, 1856, 1857, 
1858, 1860, 1862, 1863, 2048, 2049, 2050, 2051, 2052, 2053, 2054, 2081, 
2227, 2228, 2229, 2230, 2231, 2232, 2233, 2234, 2235, 2236, 2237, 2238; 
3: 58, 59, 60, 61, 63, 64, 67, 68, 69, 70, 72, 74, 264, 266, 267, 268, 269, 
270, 271, 272, 273, 274, 275, 276, 278, 513, 529, 572, 592, 593, 594, 595, 
596, 597, 598, 600, 601, 602, 604, 605, 606, 607, 608, 609, 610, 611, 612, 
614, 615, 616, 617, 618, 619, 620, 621, 622, 623, 624, 625, 626, 937, 938, 
939, 940, 941, 942, 943, 945, 951, 1047, 1049, 1080, 1081, 1083, 1084, 
1177, 1180, 1181, 1189, 1190, 1191, 1192, 1193, 1194, 1203, 1322, 1323, 
1324, 1325, 1330, 1342, 1501, 1502, 1503, 1504, 1623, 1624, 1625, 1626, 
1628, 1629, 1630, 1631, 1632, 1633, 1650, 1785, 1790, 1796, 1797, 1798, 
1799, 1800, 1801, 1802, 1803, 1804, 1805, 1806, 1808, 1809, 1810, 1856, 2048, 
2049, 2050, 2051, 2053, 2054, 2055, 2056, 2058, 2059, 2060, 2061, 2063, 
2064, 2065, 2066, 2067, 2068, 2069, 2070, 2071, 2072, 2073, 2075, 2076, 
2079, 2129; 4: 4, 5, 6, 8, 9, 10, 12, 13, 14, 15, 16, 48, 226, 359, 362, 
364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 375, 376, 382, 397, 
401, 483, 583, 585, 586, 587, 589, 590, 591, 592, 593, 594, 595, 596, 597, 
598, 599, 600, 601, 602, 603, 605, 606, 608, 610, 611, 612, 613, 614, 615, 
616, 617, 618, 619, 622, 624, 625, 627, 629, 631, 633, 634, 635, 681, 683, 
928, 929, 931, 932, 933, 934, 935, 936, 937, 939, 940, 942, 943, 944, 945, 
947, 949, 950, 951, 952, 953, 954, 955, 956, 957, 958, 959, 960, 961, 962, 
963, 964, 965, 966, 967, 968, 969, 970, 971, 972, 973, 975, 976, 977, 984, 
1343, 1355, 1356, 1357, 1358, 1359, 1360, 1361, 1362, 1363, 1364, 1365, 


3: 235, 236; 4: 2183, 3322 
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Tracer applications, radioactive 

biology, 
1367, 1368, 1369, 1370, 1371, 1372, 1373, 1374, 1375, 1376, 1377, 1641, 
1646, 1656, 1659, 1660, 1661, 1662, 1663, 1664, 1665, 1666, 1667, 1668, 
1669, 1670, 1672, 1673, 1675, 1676, 1677, 1678, 1679, 1680, 1704, 1923, 
1939, 1941, 1942, 1943, 1944, 1945, 1946, 1948, 2127, 2209, 2210, 2211, 
2212, 2213, 2214, 2216, 2217, 2218, 2219, 2220, 2221, 2223, 2224, 2225, 
2226, 2227, 2229, 2230, 2232, 2233, 2235, 2238, 2239, 2240, 2241, 2242, 
2243, 2244, 2245, 2246, 2248, 2249, 2250, 2251, 2252, 2254, 2255, 2256, 
2257, 2258, 2259, 2260, 2262, 2263, 2264, 2265, 2267, 2587, 2589, 2590, 
2591, 2592, 2595, 2596, 2597, 2598, 2600, 2601, 2602, 2603, 2604, 2605, 
2608, 2609, 2610, 2611, 2612, 2613, 2614, 2615, 2618, 2619, 2620, 2621, 
2622, 2623, 2624, 2625, 2681, 2843, 2914, 2951, 2959, 2960, 2961, 2962, 
2964, 2965, 2966, 2967, 2968, 2969, 2970, 2971, 2972, 2973, 2977, 2978, 
2979, 2980, 2982, 2983, 2984, 2985, 2986, 2987, 2988, 2989, 2990, 2991, 
2992, 2993, 2995, 2996, 3246, 3276, 3357, 3362, 3363, 3365, 3366, 3367, 
$368, 3369, 3370, 3371, 3372, 3373, 3374, 3375, 3376, 3377, 3378, 3379, 
3380, 3381, 3382, 3383, 3384, 3386, 3387, 3390, 3391, 3392, 3393, 3394, 
3395, 3396, 3397, 3398, 3399, 3400, 3401, 3402, 3403, 3414, 3629, 3630, 
3634, 3635, 3636, 3637, 3638, 3639, 3640, 3641, 3642, 3643, 3644, 3645, 
3646, 3647, 3648, 3649, 3650, 3651, 3652, 3655, 3656, 5657, 3660, 3663, 
3664, 3665, 3668, 3669, 3670, 3671, 3672, 3676, 3677, 3678, 3703, 3731, 
3856, 3888, 3889, 3890, 3893, 3896, 3898, 3899, 3901, 3902, 3903, 3908, 
3909, 3910, 3911, 3913, 3914, 3915, 3916, 3918, 3934, 4154, 4164, 4191, 
4193, 4194, 4195, 4196, 4197, 4198, 4199, 4200, 4201, 4202, 4203, 4204, 
4205, 4206, 4207, 4208, 4209, 4210, 4211, 4213, 4214, 4215, 4216, 4217, 
4218, 4219, 4220, 4222, 4302, 4484, 4497, 4512, 4513, 4514, 2515, 4516, 
4518, 4519, 4520, 2521, 4522, 4523, 4526, 4527, 4529, 4530, 4531, 4532, 
4533, 4534, 4535, 3536, 4537, 4538, 4539, 4541, 4542, 4544, 4545, 4547, 
4548, 4549, 4550, 4551, 4552, 4553, 4554, 4555, 4556, 4557, 4558, 4560, 
4561, 4589, 4726, 4776, 4780, 4781, 4782, 4783, 4784, 4785, 4786, 4787, 
4788, 4790, 4791, 4792, 4793, 4795, 4796, 4797, 4799, 4800, 4801, 4802, 
4803, 4804, 4805, 4806, 4807, 4810, 4811, 4812, 4813, 4814, 5121, 5126, 
5137, 5138, 5139, 5142, 5143, 5144, 5145, 5146, 5147, 5148, 5149, 5150, 
5151, 5152, 5153, 5156, 5157, 5158, 5159, 5160, 5161, 5162, 5163, 6164, 
5165, 5167, 5168, 5169, 5170, 5171, 5172, 5173, 5174, 5363, 5372, 5374, 
5375, 5376, 5377, 5378, 5379, 5380, 5381, 5384, 5404, 5584, 5585, 5586, 
5587, 5588, 5589, 5590, 5591, 5592, 5593, 5595, 5596, 5597, 5598, 5599, 
5601, 5602, 5603, 5604, 5605, 5606, 5607, 5608, 5610, 5611, 5612, 5613, 
5614, 5615, 5616, 5620, 5621, 5622, 5623, 5624, 5845, 5846, 5847, 5848, 
5851, 5918, 6052, 6053, 6054, 6055, 6059, 6060, 6061, 6062, 6063, 6064, 
6065, 6066, 6068, 6069, 6070, 6071, 6072, 6073, 6075, 6078, 6079, 6080, 
6081, 6082, 6084, 6085, 6086, 6087, 6279, 6280, 6281, 6282, 6284, 6286, 
6299, 6304, 6305, 6306, 6307, 6308, 6310, 6311, 6312, 6313, 6314, 6315, 
6316, 6318, 6319, 6320, 6322, 6323, 6324, 6325, 6326, 6327, 6328, 6517, 
6527, 6532, 6533, 6534, 6535, 6536, 6537, 6538, 6539, 6540, 6542, 6543, 
6544, 6545, 6546, 6547, 6548, 6549, 6550, 6552, 6553, 6556, 6703 

ceramics, 4: 2334 


Tracer applications, stable 


biology, 
603, 1627, 1807; 4: 7, 364, 588, 590, 607, 609, 620, 621, 623, 626, 628, 


632, 633, 635, 636, 637, 934, 941, 948, 958, 966, 968, 974, 978, 979, 1665, 


1675, 1950, 1951, 2013, 2215, 2220, 2228, 2231, 2236, 2237, 2255, 2261, 
2266, 2588, 2601, 2720, 2971, 2974, 2975, 2981, 3361, 3365, 3368, 3369, 
3372, 3385, 3389, 3397, 3399, 3648, 3652, 3654, 3661, 3667, 3673, 3674, 
3891, 3892, 3894, 3895, 3896, 3898, 3900, 3905, 3906, 3907, 3912, 4192, 
4517, 4528, 4536, 4542, 4543, 4548, 4549, 4550, 4559, 4781, 4786, 4787, 
4794, 4795, 4797, 4799, 4802, 4806, 4808, 4815, 5140, 5146, 5148, 5154, 
5155, 5166, 5172, 5213, 5594, 5609, 5617, 5618, 5619, 5845, 5849, 6053, 
6054, 6057, 6058, 6061, 6067, 6074, 6088, 6309, 6321, 6541, 6551, 6554 
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chemistry, 1: 570, 1211; 2: 1733; 3: 314, 315, 675, 676, 1886, 1889, 


1892; 4: 423, 1411, 1961, 2588, 2720, 3717, 3892, 3925, 3926, 3950, 
4404, 4568, 4847, 4853, 5213, 5617, 5678, 5887, 6355, 6357, 6397, 6593 
geology, 4: 4285 


metallurgy, 4; 3431 

physics, 4: 5554 
Tracer experiments 

equations for, 4: 1663 
Trachea 

radiation effects on, 3: 1046 
Tradescantia 

(See Plants.) 
Transuranic elements 

(See Elements, transuranic. ) 
Traps 

for vacuum systems, 3: 1213, 1548 
Tridecanoic acid 

properties, 3: 645 

synthesis of labeled, 3: 645 
Triethylamine 

fluorination of, 4: 1687 
Triethylamine, 2-iodo- 

synthesis of, 4: 1404 
Trigonometric functions 

for neutron diffusion calculations, 2: 1387 
Trillium 

(See Plants.) 
Tritium 

(See also Deuterium; Hydrogen. ) 
analysis, 2: 1063, 1216; 4: 5389, 5858 
bibliography, 4: 5710 

chemical properties, 2; 1216; 4: 5852 
deuteron cross section, 1: 1161; 4: 6239, 6744 
formation of, 1: 955, 978; 2: 1600, 1813, 1987; 3: 1260, 1423 
ionization of, 4: 3706 

isotopic identification, 4: 1549, 2441, 4360 


chemistry, 1: 59, 373, 473, 579, 861, 862, 866, 867, 873, 877, 1213, 1349, 
1792; 2: 348, 674, 872, 956, 1216, 1327, 1332, 1335, 1343, 1447, 1467, 
1468, 1521, 1522, 1733, 1863, 1893, 2055, 2060; 3: 102, 103, 312, 313, 
316, 671, 672, 673, 674, 948, 954, 958, 1097, 1631, 1884, 1885, 1887, 1888, 
2025, 2137, 2141, 2144, 2272; 4: 100, 102, 117, 118, 119, 120, 122, 127, 
371, 415, 423, 424, 425, 426, 427, 666, 678, 680, 681, 684, 685, 1074, 1081, 
1082, 1083, 1084, 1085, 1086, 1087, 1405, 1408, 1409, 1410, 1412, 1413, 
1700, 1701, 1703, 1959, 1960, 1961, 2290, 2301, 2302, 2303, 2658, 2659, 
3018, 3022, 3246, 3415, 3716, 3719, 3720, 3721, 3722, 3732, 3733, 3734, 
3921, 3934, 3940, 3947, 3948, 3949, 3950, 3951, 3952, 3953, 3970, 4222, 
4230, 4241, 4255, 4256, 4265, 4401, 4402, 4403, 4405, 4586, 4587, 4589, 
4784, 4843, 4844, 4845, 4846, 4848, 4849, 4850, 4851, 4852, 4854, 4856, 
4857, 4858, 4860, 4961, 5201, 5204, 5206, 5209, 5210, 5211, 5212, 5374, 
5404, 5593, 5665, 5674, 5675, 5676, 5677, 5679, 5858, 6056, 6092, 6114, 
6115, 6350, 6356, 6580, 6594, 6595, 6596, 6616, 6717 

engineering, 4: 4597 : 

geology and geophysics, 2: 1503, 1570 

industry, 1: 362, 364, 381, 672, 716, 774, 969, 1831; 2: 334, 349, 350, 
675, 885, 886, 887, 1174, 1241, 1469, 1734, 1955, 2057; 3: 328, 329, 330, 
332, 498, 687, 688, 960; 4: 148, 149, 150, 226, 695, 1437, 1965, 2312, 
2314, 2315, 3033, 3034, 3432, 3433, 3730, 3731, 3732, 3733, 3734, 3951, binding energies, 4: 5963 
4596, 5218, 5683, 5902, 5903 detection and measurement, 1; 505, 1441; 2: 1107; 3: 1154, 1155; 4: 

metallurgy, 3: 331, 689, 1355; 4: 171, 1119, 2333, 2670, 2679, 2843, 4651 ¥ A ; 
3105, 3106, 3246, 3431, 3453, 3742, 3969, 6616, 6625 diffusion and scattering, 1: 933, 2: 893, 1045; 4: 1561 

mineralogy, 4: 4299 from carbon isotopes, 2: 1799 

physics, 1; 379, 1963: 2: 676, 1031, 1032, 1159, 1160, 1300, 1735, 2058; from helium isotopes, 4: 867 
3: 497, 498, 902, 1034, 1631; 4: 136, 225, 820, 2843, 3245, 3246, 4725, from lithium isotopes, 3: 2276, 2294 
5258, 5344, 5449, 5554, 5791, 5941, 5942, 6010, 6472 from silver isotopes, 1: 303 

Tracer applications, stable in cosmic radiation, 4: 3117, 4310 
(Tracer applications are also listed under main headings Isotopes and neutron scattering by, 4: 6740 
specific isotopes such as Deuterium.) nuclear reactions, 1: 1010, 1160; 4; 2778 

agriculture, 4: 2976, 4221 polarization of, 2: 1093 

biology, 1: 361, 363, 365, 366, 367, 368, 369, 370, 371, 569, 571, 708, 865, properties, 2: 564, 781; 3: 2251, 2258, 2268 
872, 1051, 1052, 1053; 2: 332, 875, 884, 1294, 1465; 3: 65, 71, 272, 599, spin and moment, 2: 231 


metabolism of, 4: 6496 

nuclear properties, 1: 1004, 1011, 1148, 1168, 1319, 1476, 1635, 1720, 
1886; 2: 204, 850, 968, 1216, 1228, 1497, 1615, 1616, 1688, 1692, 1826, 
1839, 1842, 1968, 1981, 2150, 2151, 2152, 2195; 3: 185, 399, 1755, 1970; 
4: 3797, 5006, 5306, 5515, 5963, 6009 

nuclear reactions, 4: 2439, 2440, 2779, 6207, 6239 

physical properties, 1: 1914; 2: 1216; 4: 518, 5853 


proton cross section, 1: 1635; 2: 1615 

radioactive disintegration, 4: 1587, 2088, 3540, 4695, 5306 
radiometric analysis, 4: 1749 e 
recovery of, 4: 6676 

spectra, 1: 1720; 2: 657, 2226; 3: 309; 4: 3499 
tracer applications, 2: 1158, 1216; 4: 3022, 3414, 5845, 5858, 6517, 6690 
uses in synthesis, 3: 1667, 4: 2298, 3414 

Tritium compounds 

tritium deuteride, 4: 3499 

tritium halides, 4: 1685 

tritium hydride, 4: 3499, 5852, 6496 

tritium hydrogen oxide, 4: 6496 

Tritons 
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Tritons 

wave equations for, 2: 564; 3: 2251, 2268 
Trochotrons 

(See Mass spectrometers.) 

Trypaflavine 

lanthanum ions effects on, 4: 3882 
Tryptophane 


metabolism of, 1: 372; 2: 667, 900, 1456, 2048, 2049; 3: 71; 4: 2620 
synthesis of labeled, 1: 1397; 2: 1762 " 24 
ultraviolet radiation effects on, 4: 6345 
Tryptophane, N-iodoacetyl- 
synthesis of labeled, 4: 5403 
Tuberculosis 
cosmic radiation influence on, 4: 
radiation therapy, 4: 1871 
Tubes 
(See Dark trace, Electronmultiplier, Photomultiplier, Vacuum, and X-ray 
tubes.) 
Tumors and cancers 
antibiotic therapy, 4: 2540 
calcium metabolism in, 4: 931 
causes and origin, 1: 27, 40, 423, 734, 751, 1597; 3: 12, 905, 1046, 1641, 
1794, 1814, 1828, 1835; 4: 390, 996, 1000, 1011, 1331, 2134, 2148; 2537, 
2864, 2879, 2945, 2949, 2950, 2953, 3611, 4756, 5099, 5101, 5824, 6016, 
6037, 6040, 6509 
chemical therapy, 2: 2035; 3: 1842; 4: 587, 6038, 6040, 6352 
diagnosis of, 4: 69, 1362, 1368, 1641, 1933, 2977, 3403 
glycine metabolism in, 4: 2993 
inhibition agents, 4: 5088 
iodine metabolism in; 4: 972, 2599, 2603, 2968 
location of, 4: 1028 
melanine metabolism in, 4: 2989 
metabolism processes in, 1: 40, 252, 552, 581, 1055, 1353, 1736, 1737; 
2: 1458, 1862; 3: 1502, 1640; 4: 6016 
nucleic acid metabolism in, 4: 2681 
phosphorus metabolism in, 4: 1376, 1669, 2614, 3387 
protein effects on, 4: 1027 
radiation effects on, 4: 982, 990 
radiation therapy, 1: 234, 344, 345, 346, 349, 350, 351, 352, 419, 555, 
744, 846, 1496, 1708; 2: 308, 311, 641, 643, 854, 1004, 1011, 1013, 
1698, 1847, 1848, 2034, 2035, 2038, 2039, 2210, 2212, 2215, 2218; 3: 
29, 30, 31, 32, 33, 40, 44, 50, 202, 232, 233, 234, 235, 236, 237, 238, 239, 
240, 241, 242, 245, 246, 248, 249, 252, 253, 254, 256, 257, 258, 260, 261, 
549, 551, 552, 555, 558, 560, 561, 564, 565, 566, 568, 570, 574, 575, 577, 
578, 579, 581, 582, 584, 585, 586, 915, 918, 923, 925, 927, 928, 932, 934, 
1038, 1059, 1060, 1061, 1062, 1063, 1064, 1065, 1067, 1068, 1069, 1071, 
1074, 1075, 1077, 1078, 1182, 1184, 1185, 1187, 1331, 1516, 1522, 1527, 
1528, 1529, 1530, 1531, 1533, 1649, 1843, 1844, 1845, 1846, 1849, 1851, 
1853, 1854, 1861, 1862, 2104, 2106, 2109, 2115; 4: 46, 50, 51, 57, 60, 64, 
400, 647, 650, 651, 653, 654, 985, 1022, 1024, 1027, 1031, 1033, 1342, 
1637, 1638, 1647, 1845, 1847, 1860, 1861, 1862, 1863, 1864, 1872, 1874, 
1879, 1880, 1881, 1882, 1885, 1888, 1893, 1894, 1895, 1896, 1897, 1899, 
2131, 2137, 2155, 2157, 2159, 2162, 2164, 2166, 2169, 2174, 2175, 2177, 
2178, 2180, 2181, 2182, 2189, 2190, 2191, 2194, 2197, 2200, 2201, 2205, 
2527, 2537, 2546, 2551, 2560, 2562, 2566, 2569, 2570, 2572, 2574, 2575, 
2890, 2891, 2892, 2893, 2894, 2898, 2901, 2902, 2906, 2907, 2908, 2915, 
2918, 2927, 2931, 2934, 2936, 2940, 2941, 3303, 3306, 3307, 3308, 3309, 
3310, 3312, 3314, 3318, 3323, 3324, 3327, 3329, 3331, 3334, 3335, 3336, 
3337, 3339, 3340, 3609, 3614, 3623, 3869, 3870, 3871, 3872, 3873, 3876, 
3877, 4156, 4158, 4159, 4160, 4161, 4167, 4174, 4175, 4176, 4177, 4178, 
4183, 4452, 4463, 4464, 4465, 4466, 4467, 4468, 4469, 4471, 4474, 4476, 
4481, 4490, 4495, 4496, 4498, 4501, 4503, 4755, 4758, 4761, 4762, 4764, 
4765, 4768, 4769, 4770, 4772, 4774, 5124, 5129, 5311, 5370, 5841, 6037, 
6038, 6039, 6040, 6042, 6043, 6277, 6278, 6288, 6294, 6296, 6297, 6298, 
6526 
radioisotopes diagnosis, 1: 376, 870, 1512, 1738; 2: 876,877; 4: 3647, 
6299, 6323 
radioisotopes therapy, 1: 45, 340, 551, 552, 554, 558, 560, 700, 848, 849, 
850, 1196, 1199, 1358, 1709, 1710, 1935, 1936; 2: 306, 642, 1004, 1005, 
1006, 1009, 1146, 1279, 2039, 2214; 3: 47, 53, 55, 56, 232, 235, 252, 
254, 263, 549, 554, 558, 561, 571, 584, 918, 923, 924, 931, 932, 935, 1062, 
1069, 1075, 1078, 1182, 1331, 1516, 1517, 1518, 1520, 1525, 1527, 1529, 
1530, 1648, 1842, 1845, 1846, 1847, 1851, 1852, 1859, 1862, 2105, 2114; 4: 
46, 53, 55, 57, 58, 60, 61, 67, 401, 403, 405, 650, 653, 654, 1019, 1021, 
1343, 1347, 1638. 1860, 1879, 1883, 1889, 1890, 2158, 2167, 2177, 2183, 
2189, 2190, 2194, 2195, 2197, 2526, 2547, 2557, 2560, 2566, 2891, 2892, 
2893, 2898, 2902, 2908, 2919, 2921, 2926, 2934, 3305, 3306, 3309, 3328, 
3333, 3615, 3866, 3867, 3868, 3869, 3870, 3871, 4171, 4480, 4486, 4756, 
5123, 5368, 5369, 5375, 5842, 6041, 6042, 6281, 6283, 6284, 6285, 6288, 
6293, 6299, 6306, 6516, 6517, 6518, 6520 
radiotherapy, 4: 1349 
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Tumors and cancers 

surgical therapy, 3: 1844, 1846, 1851, 1853, 1859, 1862, 2104; 4: 6283 
susceptibility of mice to, 3: 1815 a 

zinc metabolism in, 4: 5598 
Tungsten 

analysis, 2: 66; 3: 1559; 4: 4291, 6334 

bibliographies, 3: 1559, 1677 

chemical properties, 2: 928 

crystal structure, 1: 1584 

electron emission by, 2: 794 

fission of, 2: 1975 

metabolism and toxicology, 4: 1, 1355 

metallurgical properties, 3: 1559, 1677 

neutron cross section, 1: 979; 4: 4072 
nuclear properties, 2: 687, 994, 1438; 3: 1605 
nuclear reactions, 4: 2777, 4950 ‘ 
physical properties, 3: 417; 4: 6127 
production, 3: 1559 

radiation scattering by, 4: 1558 

radiation stopping by, 2: 1973 
spectra, 1: 1905; 3: 1559 

Tungsten isotopes 

abundance and distribution, 2: 1015, 2123; 3: 2220 

formation of, 3: 1964 

nuclear properties, 2: 638; 3: 
tracer applications, 4: 4405 

Tungsten 

isotopic identification, 4: 850 
radioactive disintegration, 4: 850 
Tungsten 

isotopic identification, 4: 850, 3543 
radioactive disintegration, 4: 850, 3543 
Tungsten W'™ 
nuclear reactions, 
Tungsten 
nuclear properties, 4: 2058, 5012 
nuclear reactions, 4: 5975 
physical properties, 4: 4003 
spectra, 4: 5012 
Tungsten W™ 

nuclear reactions, 4: 5975 
Tungsten w'™ 

nuclear properties, 1: 837, 1701; 
radioactive disintegration, 4: 6236 
Tungsten w'** 

neutron cross section, 3: 1945 
nuclear properties, 4: 2058 
nuclear reactions, 4: 6236 
physical properties, 4: 4003 


1964 


4: 5975 


3: 1474 


radiation scattering by, 3: 1945 
Tungsten W'” 
neutron cross section, 1: 136; 2: 1800 


nuclear properties, 1: 837; 2: 297, 995, 1838 
Tungsten w'™* 

isotopic identification, 4: 3548 
Tungsten alloys 

metallurgical properties, 4: 2673 

preparation, 4: 5419, 6730 

properties, 2: 2127; 3: 1111, 1558, 1559; 4: 454, 5419 
refractory properties, 4: 2673 

Tungsten compounds 

tungsten boride, 2: 2130; 4: 3040 

tungsten carbide, 1: 793; 2: 1079, 1184, 2130 

tungsten chloride, 1 

tungsten fluoride, 1: 1264; 2: 439; 
tungsten oxide, 1: 1 

tungsten oxychloride, 
tungsten oxyfluoride, 
tungsten silicide, 4: 454 

tungstic acid, 4: 4405 

Tungsten copper 

preparation of, 4: 6730 

Turpentine 

effects on iron absorption, 4: 4514 
effects on iron metabolism, 4: 4515 
Turtles 

metabolism and toxicology studies, 
Tyrosine 

metabolism of, 1: 252; 4: 622, 952, 2608, 2989, 3649, 5609 
synthesis of labeled, 4: 4584 

ultraviolet radiation effects on, 4: 6345 


4: 6060 


SUBJECT INDEX 


Tyrosine, diiodo- 

metabolism of, 1: 385, 1507; 
synthesis of labeled, 3: 1341; 
Tyrosine, iodo- 

metabolism of, 1: 1507; 4: 619, 3902, 4812 
synthesis of labeled, 3: 1341 


4: 
4: 4584 


Ultrasonic waves 

effects on radioactivity, 

Ultraviolet radiation 
absorption, 4: 2297, 5198 

biological effects, 3: 10, 11, 1511, 1638; 
4437, 5564, 6505 

chemical effects, 3: 93; 4: 110, 3001, 6345 
detection and measurement, 3: 2309; 4: 4347 
emission of, 3: 355; 4: 4908 

physical effects, 4: 1247, 1256 

Uncertainty principle, 2: 2017; 4: 6142 

Unified field theory, 4: 2831, 4391, 4717, 4724 

Universe 
(See Astrophysics.) 

Uracil 

analysis, 2: 2086 

Uracil, benzyl -2-thio- 

effects on iodine metabolism, 1: 710, 711 

Uracil, methyl-2-thio- 

effects on iodine metabolism, 1: 711 

effects on thyroid gland, 4: 4136 

metabolism of, 4: 2226 

therapeutic uses, 4: 2122, 2561 

Uracil, propyl-2-thio- 

effects on iodine metabolism, 1: 
therapeutic uses, 1: 1039; 4: 2122, 2561 

Uracil, 6-propyl-2-thio- 

synthesis of labeled, 4: 421 

Uracil, 2-thio- 

effects on iodine metabolism, 1: 710, 711, 845, 1350; 4: 3636, 6059 
effects on metabolism, 2: 2078 

effects on phosphorus metabolism, 4: 943 

therapeutic uses, 2: 2217; 3: 56; 4: 2122 

Uranium 

analysis, 1: 212, 284, 285, 398, 490, 492, 589, 752, 880, 1049, 1070, 1077, 
1226, 1227, 1430, 1964, 1966, 1968, 1969; 2: 312, 313, 353, 356, 357, 358, 
359, 360, 365, 493, 658, 682, 683, 891, 1302, 1490, 1595, 2245; 3: 76, 77, 
83, 84, 319, 323, 325, 679, 681, 682, 685, 1101, 1211, 1333, 1350, 1353, 
1539} 1895, 1897, 2156, 2164, 2167; 4: 95, 139, 140, 146, 445, 1112, 1113, 
1416, 1417, 1418, 1906, 1907, 1927, 2305, 2306, 2581, 2661, 2664, 3026, 
3086, 3417, 3420, 3421, 3425, 3450, 3723, 3724, 4268, 4273, 4866, 4867, 
4873, 5225, 5387, 6334, 6559, 6565, 6712, 6727 

atomic structure, 2: 1033, 1479, 1743 

chemical properties, 1: 208, 620; 2: 352, 1042, 1043, 1161, 1163, 1304, 
1746, 1748; 3: 680, 959, 1102, 1671, 2157, 2159, 2160, 2163; 4: 142, 
442, 1115, 1116, 1421, 2304, 2662, 2663, 3955, 4271, 5371, 5406, 6359, 
6475, 6559, 6584 


2: 2026 


4: 2115, 2116, 2654, 2861, 4208, 


1; 710, 711; 4: 1364 


crystal structure, 1: 211; 3: 1351, 2158; 4: 145 

decontamination by, 4: 5799 

detection of, 4: 6711 

fission of, 1: 10, 11, 12, 51, 54, 111, 114, 115, 117, 132, 133, 178, 194, 


203, 228, 277, 287, 304, 359, 430, 599, 601, 619, 651, 670, 671, 692, 725, 
729, 730, 731, 882, 888, 889, 890, 891, 976, 1230, 1286, 1293, 1378, 1379, 
1380, 1381, 1382, 1383, 1440, 1525, 1527, 1632, 1640, 1756, 1757, 1759, 
1861, 1963, 1967; 2: 20, 21, 168, 176, 317, 363, 391, 392, 393, 700, 848, 
897, 1000, 1053, 1054, 1097, 1129, 1130, 1145, 1173, 1174, 1305, 1310, 
1312, 1313, 1314, 1315, 1316, 1318, 1384, 1502, 1505, 1520, 1521, 1528, 
1529, 1530, 1531, 1532, 1535, 1537, 1538, 1539, 1541, 1602, 1613, 1659, 
1660, 1665, 1666, 1670, 1671, 1674 1678, 1679, 1681, 1682, 1683, 1706, 
1707, 1708, 1709, 1710, 1711, 1713, 1714, 1715, 1739, 1879, 1880, 1881, 
1886, 1989, 2020, 2067, 2075, 2092; 3: 438, 501, 1129, 1134, 1252, 1253, 
1265, 1275, 1953, 1954, 1962, 2245; 4: 297, 526, 752, 805, 1217, 1222, 
2504, 3175, 3807, 4076, 6599, 6673 
gamma cross section, 2: 1166 
handling and transporation, 2: 
hazards involving, 4: 644 - 
incorporation in foreign crystals, 2: 1303 
in ocean sediments and water, 4: 165 
iron determination in, 4: 6712 
metabolism and toxicology, 1: 13, 41, 45, 46, 611, 612, 748, 749, 750, 
892, 906, 907, 908, 1074, 1093, 1248, 1386, 1387, 1388, 1533, 1768; 2: 
47, 49, 406, 409, 410, 898, 1179, 1180, 1181, 1856, 2080; 3: 213, 531, 
1178, 2041, 2044, 2047; 4: 1, 360, 1352, 1655, 1907, 1908, 1909, 1910, 
1911, 1912, 1913, 1914, 1915, 1916, 1917, 1920, 1921, 1922, 1924, 1925, 


1923; 4: 1012, 3424 


Uranium 
metabolism and toxicology, 
1926, 1927, 1928, 1930, 2583, 3355, 4185, 4507, 4510, 4775, 4805, 5371, 
5843, 6045 
metallurgical properties, 
metallurgy, 4: 446 
microstructure, 4: 446 
neutron cross section, 2: 777; 3: 2236; 4: 1492, 4072, 6673 
nuclear properties, 2: 2241; 3: 680, 2315 
nuclear reactions, 4: 3210, 5494, 5984 
occurrence, 4: 1968, 1969, 2331, 6623 
oxidation and reduction states, 1: 209, 586, 591, 726, 1364, 1366; 2: 352, 
359, 367, 1161, 1162, 1746, 1748; 3: 2163; 4: 6358 
photodisintegration of, 4: 5984 
physical properties, 1: 399; 2: 1742; 
3079, 3427, 4870, 5407 
production, 1: 1623, 1628, 1629; 
4298, 4415, 5792, 6603 
purification, 2: 1493 
radiation absorption by, 1: 729; 2: 1166; 4: 837 
radioactive disintegration, 4: 1012, 2794 
radiometric analysis, 4: 5385, 6711, 6732 
recovery of, 3: 319; 4: 1963 
separation methods, 3: 87, 1539, 2164; 4: 413, 1111, 3420, 4273, 4415, 
4866, 6603 
spectra, 1: 1221; 
1962, 4863 
Uranium isotopes 
abundance and distribution, 
biological effects, 4: 2505 
nuclear properties, 4: 5481 
separation methods, 4: 495 
spectra, 1: 1361, 1743; 2: 891 
tracer applications, 1: 750 
Uranium U*” 
formation of, 2: 1614 
nuclear properties, 2: 1144, 1614 
Uranium 
formation of, 2: 1614 
nuclear properties, 1: 
Uranium U™ 
formation of, 2: 1614 
nuclear properties, 2: 
Uranium 


3: 680, 1543, 1907; 4: 5688 


3: 107, 680, 2158; 4: 1420, 


2: 361, 364, 1339, 1493, 1865; 4: 3740, 


2: 1743, 2065, 2246; 3: 1103, 1896, 1897; 4: 1419, 


2: 922, 2073; 3: 684 


1189; 2: 1614 


1614 


formation of, 1: 301; 2: 1041, 1488, 1614 

nuclear properties, 2: 1488, 1614 

Uranium U** 

alpha cross section, 1: 1229 

fission of, 2: 1866; 3: 1585, 2244; 4: 789, 4075 
formation of, 1: 731 

nuclear properties, 1: 1229, 1316; 2: 1036, 1038, 2059 
radioactive disintegration, 4: 881 

radioautographic uses, 1: 1387 

radiometric analysis, 4: 3417 


tracer applications, 1: 1386, 1387, 1388 


Uranium 
dosage determinations, 4: 2119 
nuclear properties, 2: 679; 3: 2331 
radioactive disintegration, 4: 3826 
radiometric analysis, 2: 2243; 4: 3417 
Uragm U** 
abundance and distribution, 4: 5424 
dosage determinations, 4: 2119 
fission of, 1: 168, 493, 791, 1293, 1632; 2: 171, 392, 936, 1866, 2148; 
3: 142, 403, 759, 1399, 1585, 2244, 2246; 4: 101, 261, 788, 789, 1215, 
1546, 2780, 2783, 3547, 3803, 4075, 4357, 5982, 6204, 6449, 6660 


formation of, 1: 731 

neutron cross section, 3: 1399; 4: 2783 

nuclear properties, 1: 1514; 2: 1489, 2061; 3: 1165, 2331; 4: 1792 
radioactive disintegration, 4: 1296 

radiometric analysis, 1: 1643 

spectra, 3: 322 

Uranium 

formation of, 1: 1732; 2: 1489, 2241; 3: 1131 


isotopic identification, 4: 887 
isotopic separation, 1: 1372; 2 
nuclear properties, 1: 1372; 2: 2242 
radioactive disintegration, 4: 887 


Uranium 
dosage determination, 4: 2119 


fission of, 1: 1864; 2: 1037, 1608, 1739; 3: 142, 1585, 2244; 4: 261, 
788, 789, 796, 4074 


2: 354 


Uranium?” 
neutron cross eg 
nuclear properties, 
1912, 2331 
nuclear reactions, 4: 6602 
radioactive disintegration, 4: 1305, 1479, 2682, 6602 
spectra, 2: 891 
Uranium U*” 
chemical properties, 
isotopic separation, 
Uranium X-1 
(See Thorium Th™.) 
Uranium X-2 
(See Protactinium Pa™. ) 
Uranium Y 
(See Thorium Th*™.) 
Uranium alloys 
analysis, 4: 85, 2660, 5857 
carbon-uranium, 4: 6484 
crystal structure, 1: 1965; 
3025 
physical properties, 4: 
production, 2: 512 
properties, 2: 512; 3: 
Uranium compounds 


3: 759 
: 206, 879, 1066; 2: 1470, 1489; 3: 1131, 1165, 


4: 6602 
2: 354 


2: 1378; 3: 106, 1557, 2177; 4: 137, 694, 
5407 


1557, 1558, 2128, 2177; 4: 3419, 3422 


ammonium diuranate, 4: 1422 

analysis, 4: 1918, 3418 

barium uranate, 2: 1040, 2063; 3: 1100 
calcium uranate, 1: 721; 3: 1100, 1102; 4: 447 


chemical properties, 4: 5681 

crystal structure, 4: 142 

magnesium uranate, 3: 1100 

metabolism and toxicology, 4: 3879, 3887 
molecular structure, 4: 1424 

organic derivatives, 2: 49, 354, 362, 681; 
physical properties, 4: 1424, 4868, 5681, site 
potassium fluouranate, 1: 762, 763 
potassium uranyl! sulfate, 2: 1039, 1745; 4: 1962 
potassium uranyl vanadate, 4: 4594 

radiation effects on, 4: 1397, 

sodium fluouranate, 1: 585, 762, 763 

sodium uranate, 1: 881 

sodium uranyl acetate, 2: 1039 

spectra, 4: 142, 4266, 6600 
strontium uranate, 1: 721; 
uranates, 2: 367 

uranium acetylacetonate, 1: 1371; 3: 
uranium benzoylacetonate, 4: 3024 
uranium bismuthide, 4: 137 

uranium boride, af — 2161; 4: 144, 1415, 3419 

uranium bromide, 1: 210, 588, 1364, 1365, 1366; 4: 1117, 4266, 4279 
uranium carbide, é 214, 1369; 3: 680; 4: 1118, 2663, 4269 

uranium chloride, 1k: 210, 588, 906, 1362, 1366, 1744; 2: 352, 1035; 3: 
531, 1103, 1890; 4: 143, 443, 1191, 1916, 1919, 1920, 1926, 2304, 3252, 
4266, 4279 

uranium citrate complexes, 
uranium deuteride, 1: 1363; 2: 1043; 4: 1115 

uranium dibenzoylmethane, 4: 3024 

uranium fluoride, 1: 210, 213, 215, 216, 590, 880, 913, 1070, 1071, 107m 
1076, 1223, 1226, 1248, 1360; 2: 355, 1492, 1744; 3: 1354, 2165; 4: 138, 
228, 447, 1191, 1913, 1916, 1919, 1920, 1926, 3879, 4410, 6122 

uranium halides mixed, 1: 210, 1367 

uranium hexafluoride, 4: 4275 ~ 


: 324; 4: 1424, 1705 


3: 1100 


4: 3423 


uranium hydride, 1: 1363; 2: 1043, 1303, 1749; 3: 1543; 4: 1116 
uranium iodide, 1: 210; 4: 6476 

uranium nitrate, 3: 213 

uranium nitride, 1: 1224; 3: 680; 4: 1043 


uranium oxide, 1: 41, 611, 724, 726, 1075, 1223, 1362, 1370, 1533, 1638, 
1745, 1959; 2: 364, 367, 409, 683, 1042, oa 1315, 1478, 1493, 2064, 
2240, 2244; 3: 683, 1101, 1212, 1353; 4: 440, 441, 447, 1352, 1423, 
1912, 1916, 1919, 1920, 1921, 1922, 2119, os 3252, 3418, 3426, 3450, 
3723, 3725, 3879, 4271, 4277, 4871, 4887, 5225, 5230, 5405, 6119, 6121 
uranium oxysulfide, 1: 723 

uranium peroxide, 4: 4279, 5681 

uranium phosphate, 4: 444 
uranium silicide, 1: 585; 3: 
uranium sulfate complexes, 4: 
uranium sulfide, 1 

uranium thiocyanate, 
uranium triiodide, 
uranium trioxide, 


1: 723, 1098, 1099; 4: 
4: 3955 

: 6476 

4278 


4 
4 
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Uranium compounds 

uranyl acetate, 1: 755; 2: 362, 366, 680, 890, 1039; 4: 1906, 1962, 3887 
uranyl carbonate, 4: 441, 1906 

uranyl chlorate, 4: 4271 

uranyl chloride, 1: 748, 1362; 2: 356, 1039; 3: 1103 

uranyl chloroacetate, 4: 1421 

uranyl citrate, 1: 1074 

uranyl diethylcitrate, 4: 6120 

uranyl ferrocyanide, 2: 1747 

uranyl fluoride, 1: 722, 749, 906; 3: 531; 
4593 

uranyl hydroxide, 1: 881 

uranyl 2-ketodiacetonegluconate, 4: 6120 
uranyl nitrate, 1: 45, 328, 379, 611, 612, 749, 750, 906, 907, 1073, 1223, 
1368, 1514, 1963; 2: 44, 47, 49, 364, 366, 406, 680, 681, 898, 1163, 1478, 
1741, 1865, 2062, 2080; 3: 531, 1102, 1352, 1544; 4: 141, 1111, 1417, 
1908, 1909, 1910, 1911, 1915, 1916, 1919, 1920, 1926, 1927, 1957, 1962, 
3420, 3879, 4267, 4272, 4274. 4276, 4279, 4280, 4592, 4869, 4872, 4874, 
5405, 5843, 6601, 6716, 6725 

uranyl nitrate complexes, 4: 4280, 6725 

uranyl nitrate hydrates, 4: 6601, 6724 

uranyl nitrates (basic), 1: 881 

uranyl oxalate, 1: 1368, 1371; 4: 3426 

uranyl perchlorate, 2: 356; 4: 6725 

uranyl sulfate, 1: 1225, 1371, 1970; 2: 356, 1039; 4: 1962, 4270, 4272, 
4593 

uranyl! sulfite, 

Uranium ores 
age determination, 4: 167, 3054, 3090, 4286 

analysis, 4: 1157, 2678, 3051, 3055, 3420, oat, 3450, 3723, 4300, 4574, 
4900, 5225, 5230, 5421, 6732 

characteristics of, 4: 1151, 1156, 3451 


4: 447, 1914, 1916, 1926, 


4: 5681 


chemical analysis, 1: 726, 752, 913, 1962; 2: 1490, 1491; 3: 681, 682 
683, 685, 1895 . 

chemical composition, 4: 3098 

commercial uses, 3: 354, 680; 4: 3080 

concentration of, 4: 3741, 6603 

crystal structure, 4: 3452, 4594, 4604, 5227, 5228 

detection of, 1: 489, 491, 492, 1291; 2: 518, 519, 1084; 3: 119, 706, 
1114, 1679, 1909, 1910, 2183; 4: 2332, 3094, 3101 

glossary, 4: 5916 

occurrence, 1: 127, 129, 130, 677, 790, 973, 1144, 1287, 1288, 1290, 


1629; 2: 516, 519, 520, 521, 522, 771, 772, 1084, 1961; 3: 354, 968, 
1680, 1788, 1909, 1910, 1914, 2183, 2185; 4: 472, 1150, 1153, 3081, 
3082, 3083, 3087, 3088, 3089, 3091, 3092, 3093, 3096, 3097, 3098, 3099, 
3100, 3101, 3102, 3103, 3439, 3451, 3452, 4298, 4603, 4904, 5229, 5916, 
6380 
origin, 1: 940 
physical properties, 4: 4603 
plutonium determination in, 
procurement, 4: 6380 
production, 4: 472, 6623 
radioactivity in, 4: 1980 
radiometric analysis, 1: 126, 284, 285, 490, 492, 725, 940, 1430, 1855, 
1962; 2: 934, 1382; 3: 1538, 2184; 4: 459, 462, 473, 5424 
recovery processes, 4: 3740 
residues from, 4: 3080 
spectra, 4: 4903 
Uranium prospecting 
manuals, 3: 1910; 4: 3092 
Uranyl glass 
luminescence of, 3: 1983 
Uranyl nitrate 
complexes, 4: 6725 
extraction of, 4: 6716 
spectra, 4: 6725 
Uranyl nitrate hydrates 
chemical properties, 
Uranyl perchlorate 
complexes, 4: 6725 
Spectra, 4: 6725 
Urea 
crystal structure, 1: 937 
metabolism of, 2: 669, 1023; 4: 631, 3905, 5372, 6554 
penetration of dentin by, 4: 5161 
penetration of enamel by, 4: 5161 
synthesis of labeled, 1: 1395; 4: 1405, 1406, 3945 
Urea, alpha-naphthy! -thio- 


4: 5888 


4: 6724 


influence on iodine metabolism, 4: 3899 
Urea, thio- 

effects on radiosensitivity, 4: 5355, 6512 
synthesis of labeled, 4: 420, 1403 
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Urease 
radiation effects on, 3: 957 
Urethane 
anesthetic uses, 2: 1325 
effects on bone marrow, 4: 6258 
effects on embryos, 3: 512 
effects on metabolism, 2: 1296 - 
metabolism of, 2: 1458, 1862; 4: 587 
synthesis of labeled, 3: 952 
therapeutic uses, 1: 352, 1038; 3: 1532; 4: 4482 
Uric acid 
biological synthesis, 3: 73 
metabolism of, 1: 382; 2: 1346; 4: 370, 3376, 4550, 6058, 6551, 
synthesis of, 4: 6551 
Uridine 
crystal structure, 4: 5651 
metabolism of, 4: 3389, 5630 
Uridylic acid 
adsorption separation, 3: 1663; 4: 409, 3413 
analysis, 4: 409 
separation methods, 4: 2652 
Urinary bladder diseases 
radioisotopes therapy, 4: 1883 
Urine 
beryllium analysis in, 4: 4563 
beryllium excretion in, 1: 606 
calcium excretion in, 4: 1670 
citric acid analysis, 2: 1337 
fission products analysis in, 
iodine analysis in, 3: 2127; 
iodine excretion in, 4: 5376 
nitrogen excretion in, 1: 708, 749, 1093 
phosphorus excretion in, 2: 2229; 4: 5381 
plutonium excretion in, 1: 42, 417 
protactinium analysis in, 2: 1335 
radiometric analysis in, 1: 639 
radium determination in, 4: 5184 
strontium analysis in, 4: 4125 
strontium excretion in, “1: 607 
sulfur excretion in, 1: 1734; 2: 1727, 2237 
uranium analysis in, “4: 1927 
uranium excretion in, 1: 46, 611, 750, 907 
Urobilinogen 
metabolism of, 1: 892 
Urogenital diseases 
radiation therapy, 3: 556, 925, 1062, 1187 
radioisotopes therapy, 3: 1062 
Uropepsin 
ACTH effects on excretion of, 4: 2848 
Urorosein 
metabolism of, 1: 892 
Usnic acid 
effect on metabolism, 1: 869 
Uterus 
(See also Ovaries.) 
radiation effects on, 1: 736, 744; 2: 1322, 2211 
Uterus diseases 
radiation therapy, 2: 1011, 1848, 2034, 2038, 2039; 3: 31, 32, 232, 240, 
252, 261, 265, 549, 566, 568, 1059, 1069, 1075, 1077, 1078, 1170, 1184, 
1331, 1516, 1529, 1530, 1846, 1859; 4: 650, 653, 654, 1638, 1642, 1842, 
1860, 1863, 1895, 2155, 2157, 2189, 2190, 2194, 2197, 2536, 2560, 2570, 
2572, 2574, 2890, 2898, 2905, 2907, 3307, 3314, 3318, 3320, 3334, 3335, 
3337, 3339, 3609, 3876, 4156, 4177, 4465, 4466, 4467, 4498, 4503, 4772 
radioisotopes therapy, 1: 1709; 2: 1005, 1279, 2039; 3: 49, 55, 232, 
252, 549, 1069, 1075, 1078, 1331, 1516, 1517, 1529, 1530, 1846, 1847, 
1855, 1859, 2105; 4: 61, 650, 653, 654, 1019, 1638, 1642, 1860, 1889, 
2167, 2168, 2189, 2190, 2194, 2195, 2197, 2547, 2560, 2898, 2905, 3328, 
3333, 6293 
radiotherapy, 4: 1349, 6042 
Uveitis x 
radiation therapy, 4: 3341 


1863 


4: 6, 87, 3923 


Vacuum analyzers 

construction and operation, 4: 2316 

Vacuum furnaces 

construction and operation, 2: 1223; 3: 756; 4: 156, 455, 2011, 2286 
Vacuum gauges 

auxiliaries for, 4: 2712 

construction and operation, 4: 452, 2400, 3735 

Vacuum polarization he 

characteristics of, 4: 577 


Vacuum systems 


gauges and fittings for, 1: 592, 594, 1078, 1231, 1232, 1748, 1972; 2: 
369, 370, 684, 686, 1164, 1494, 1496, 2066, 2247; 3: 134, 334, 690, 
1213, 1356, 1357, 1359, 1547, 1548, 1549, 1550, 1551, 1553, 1554, 1555, 
1556, 1899, 1901, 2171, 2172, 2173, 2174; 4: 152, 451, 1440, 1441, 
3037, 3256, 3434, 3477, 4879, 4880, 4881, 4882, 4884, 5409, 6126, 6610 

hoods for, 4: 3409 

leak detection, 1: 110, 593, 782, 783; 2: 368, 685, 1496; 3: 690, 1358; 
4: 228, 1966, 2712, 3035, 3268, 3994, 4413, 4880, 4883, 5905, 5906, 6126 

production and characteristics, 1: 279, 592, 593, 1079, 1232, 1373; 2: 
371, 685, 1164, 1495, 1496, 1867, 2247; 3: 333, 690, 691, 692, 804, 1213, 
1900, 2174; 4: 228, 1126, 3036, 4884, 5409, 5758, 6217 

pumps for, 1: 592, 1177, 1178, 1746, 1747, 1973; 2: 685, 1044, 1164, 
2247; 3: 134, 326, 327, 335, 690, 804, 1104, 1337, 1545, 1546, 1901; 

4: 1120, 2311, 3036, 3255, 3506, 4283, 5409, 5682, 6361 

seals and gaskets for, 4: 1125, 1967, 2317, 6212 

weighing operations in, 1: 99 


Vacuum tubes 
(See also Dark trace, Electronmultiplier, Photomultiplier, and X-ray 
tubes.) 
construction and operation, 1: 97, 948, 1126, 1834; 2: 142, 186, 199, 
255, 541, 752, 754, 805, 965, 974, 1924, 1932, 1934, 1946, 1951 
Vaginal diseases 
radiation therapy, 4: 2182, 2905, 4769 
radioisotopes therapy, 4: 2905 


Valeric acid 

biological synthesis, 3: 72 

Valves 

construction and operation, 4: 1439, 1441, 2308, 3257, 3728, 3764, 4945, 
5409, 5805, 6482, 6577 

for cloud chambers, 4: 6408 

for vacuum systems, 4: 4879, 4881, 4882 

selector, 4: 6478 

welding of, 4: 1428 

Vanadium 

analysis, 1: 57, 1394, 1783; 2: 60, 66, 905, 1491, 1595; 3: 1196, 
1539: 4: 418, 1385, 1418, 4291, 6334, 6351, 6565 

chemical properties, 4: 4836 
metabolism and toxicology, 1: 48; 4: 1, 1655, 4511 
metallurgical properties, 2: 158; 4: 6620 
metallurgy, 4: 1711, 5222 

neutron cross section, 4: 5307, 5979 
production, 1: 1628; 2: 361; 4: 5222, 5908, 6620 
separation methods, 3: 1539; 4: 664, 4836 
spectra, 1: 1048 

Vanadium Vv” 

nuclear properties, 3: 899 

Vanadium 

isotopic identification, 4: 664 

nuclear properties, 2: 2202 

Vanadium v*° 

abundance and distribution, 4: 3135 
isotopic identification, 4: 735, 3135 

Vanadium V*' 

neutron cross section, 4: 3504 

nuclear properties, 3: 399; 4: 764 
nuclear reactions, 4: 5750 

Vanadium V™ 
nuclear properties, 3: 1474; 4: 6435 
nuclear reactions, 4: 2444 

Vanadium compounds 

vanadium boride, 3: 2146 
vanadium carbide, 3: 1674; 4: 659, 660 
vanadium chloride, 4: 3943 
vanadium nitride, 4: 659, 660 
vanadium oxide, 1: 48, 1628; 4: 520, 5908 
vanadium perchlorate, 4: 3943 


Vanadium ores 
concentration of, 4: 3741 
occurrence, 4: 3082, 6380 
Van de Graaff accelerators 
(See also Accelerators, particle; Linear accelerators; Electrostatic 
nerators.) 
1: 174, 819, 1169, 1945; 2: 1240, 2154; 3: 1247, 1280; 4: 513, 3175, 
5918, 5919 ¥ 
Van de Graaff generators 
(See Electrostatic generators.) 
Vapor pressure charts 
2: 594; 4: 5901 
Variation biology 
(See subhead effects of radiation on under Chromosomes.) 
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Varitrons 


use of radiation in, 4: 3029 
Velocity selectors 
neutron, 4: 6488 
Venturi tubes 
calibration of, 4: 1438 
Veterinary science 
aspects in atomic explosion, 1: 1269 
Vibration-eliminating apparatus 
construction and operation, 4: 1185 
Vinyl acetate 
radiation effects on, 4: 2650 
transfer constant of butyl mercaptan in, 1: 877 
Vinyl chloride 
radiation effects on, 4: 1064 
spectra, 3: 101 
Vinyl fluoride 
polymerization of, 4: 6574 
Vinylidene chioride 
radiation effects on, 3: 1147 
Virginium 
(See Francium.) 
Viruses 
(See also Bacteria; Bacteriophages.) 
metabolism and toxicology studies, 3: 625; 4: 944, 945, 4220, 5611 
radiation effects on, 1: 899, 900, 1242; 2: 706; 4: 2508, 3285, 5572 
reproduction of, 2: 1151; 4: 2217, 2218 
Vitamin A 
1: 712 
Vitamin B complex 
radiation sickness therapy using, 4: 3301 
Vitamin B-12 3 
3: 1644 
effects on phosphorus metabolism, 4: 5144 
synthesis of labeled, 4: 4250 
therapeutic uses, 4: 4482 
Vitamin D 
2: 1461, 4: 1363 
effects on calcium metabolism, 4: 5624 
effects on phosphorus metabolism, 4: 4556 
synthesis of labeled, 4: 6541 
Vitamin K 


2: 26; 4: 5825 

effect on radiosensitivity, 4: 5358 
Vitamins 

ascorbic acid, 1: 589, 1036; 2: 26,1434, 4: 107, 3721 

carotene, 3: 1339 

folic acid, 2: 397, 614, 616, 983, 984, 1656 

niacin, 1: 1036; 3: 915,954, 4: 107 

nicotinic acid, 1: 369, 372 

pyridoxine, 2: 616 

riboflavin, 1: 717, 3: 915, 1339; 4: 107 

thiamine, 2: 900 
Voltage amplifiers 

construction and operation, 1: 1126, 1602, 4: 512, 1432, 3782, 5731 
Voltage regulators 

4: 5255, 5440, 5441 

construction and operation, 1: 1603, 1828; 3: 750, 1008, 4: 1178, 

4973 
Voltage supplies 

construction and operation, 1: 1603; 4: 533, 730, 5817, 5875, 5936 
Voltmeters 

construction and operation, 1: 946, 1915, 4: 1733, 2407 

magnetic fields effects on, 2: 917 


Waste disposal, radioactive 
(See also Health physics; Radiation hazards; Protection.) 
1; 228, 361, 457, 945, 1268, 1418, 2: 138, 392, 486, 488, 655, 1075, 
1571, 1922, 2225; 3: 540, 910, 2089, 2154; 4: 1014, 1648, 1857, 2146, 
2502, 2878, 3603, 3605, 3607, 3856, 4125, 4141, 4142, 4148, 4257, 4302, 
4753, 5216, 5360, 5794, 5829, 5832, 5835, 5838, 5878, 6514, 6700 
Water 
analysis, 3: 1333; 4: 4226, 5182, 5636, 5855 
chemical properties, 3: 2159, 2180; 4: 3405, 4816 
decontamination, 4: 5832, 5835 
determination in animal bodies, 2: 1158 


Water 
electrolysis of, 4: 3696 
ionization of, 4: 2649, 3933 
molecular structure, 1: 1815 
neutron cross section, 3: 1391; 4: 1199 
nuclear properties, 4: 5018 5) 
physical properties, 1: 1816; 3: 295, 1094; 4: 1433, 2309, 3429, 
4597 
purification, 3: 797 
radiation absorption by, 1: 1176, 1403; 2: 90, 1069, 1365, 2072; 3: 
710, 969, 971, 1400, 4: 504, 744, 838, 1513, 4091, 4993, 5045 2» 
radiation detection uses, 4: 1263 
radiation effects on, 1: 35, 197, 413, 843, 1037, 1488; 2: 29, 278, 1167; 
3: 815, 1045; 4: 416, 1328, 2649, 3707, 3935, 6344 
radiation scattering by, 1: 145; 3: 762, 1709 
radioactive contamination, 1: 451, 1599; 3: 1329 
radioactivity in, 4: 463, 3053, 3104, 3437, 3438 
separation methods, 4: 5398 
solvent extraction uses, 4: 3412 
spectra, 3: 1093 
Water works 
in atomic energy industries, 4: 5216 
Wattmeters 
magnetic fields effects on, 2: 917 
Wave analyzers 
construction and operation, 3: 1284 
Wave guides 
charged particles in, 4: 6629 
Welding fixture 
construction and operation, 4: 1428 
Well logging 
(See subhead radiation logging of under Petroleum.) 
Wheatstone bridge 
construction and operation, 4: 3129 
Whooping cough 
radiation therapy, 4: 1037 
Wood 
determination of age, 4: 1129, 6165 
impregnation with preservatives, 4: 4596 
Worms 
radiation effects on, 4: 5346, 6265 
Wounds 
radiation effects on, 3: 907 


uranium compounds effects on heating, 2: 1179 


X radiation 
(See also Gamma radiation; Radiation.) 

absorption, 1: 217, 218, 766, 1749; 2: 6, 376, 852, 1307, 1851; 3: 1452, 
1459, 2319; 4: 111, 840, 1171, 1297, 1490, 2453, 2797, 3207, 3823, 4036, 
4088, 4562, 4565, 5708, 6333 

biological effects, 1: 17, 21, 22, 26, 27, 28, 29, 31, 36, 39, 40B, 40C, 
40D, 40E, 40F, 40G, 40J, 40N, 229, 230, 231, 232, 236, 237, 238, 242, 
245, 322, 324, 405, 406, 409, 415, 418, 602, 733, 736, 737, 739, 741, 742, 
743, 892, 896, 897, 899, 902, 903, 904, 905, 1087, 1089, 1090, 1115, 1237, 
1238, 1241, 1242, 1243, 1244, 1245, 1246, 1314, 1385, 1473, 1528, 1529, 
1530, 1531, 1762, 1764, 2: 23, 24, 25, 26, 27, 28, 30, 32, 35, 36, 37, 39, 
40, 310, 395, 296, 398, 400, 401, 404, 614, 703, 704, 705, 706, 707, 708, 
984, 1055, 1056, 1057, 1058, 1059, 1061, 1062, 1126, 1128, 1175, 1176, 
1177, 1178, 1263, 1319, 1320, 1321, 1322, 1323, 1324, 1325, 1434, 1443, 
1444, 1506, 1507, 1508, 1509, 1510, 1511, 1656, 1698, 1753, 1754, 1756, 
1888, 1889, 1891, 2076, 2077, 2078, 2079, 2216, 3: 3, 4, 5,6, 7, 10, 11, 
12, 13, 14, 196, 197, 201, 202, 204, 206, 207, 208, 221, 224, 502, 503, 505, 506, 
509, 510, 511, 512, 513, 514, 515, 518, 519, 522, 544, 545, 547, 581, 903, 
905, 906, 907, 911, 912, 914, 916, 956, 1036, 1037, 1038, 1039, 1042, 
1043, 1051, 1054, 1168, 1170, 1171, 1172, 1173, 1318, 1319, 1326, 1327, 
1509, 1510, 1511, 1512, 1513, 1514, 1518, 1524, 1635, 1636, 1639, 1640, 
1641, 1644, 1645, 1811, 1812, 1813, 1814, 1816, 1818, 1819, 1820, 1821, 
1823, 1824, 1825, 1826, 1827, 1828, 1829, 1830, 1831, 1832, 2078, 2079, _ 
2080, 2081, 2082, 2083, 2084, 2086; 4: 17, 18, 20, 21, 22, 24, 25, 27, 30, 
31, 32, 33, 34, 52, 377, 378, 379, 380,-381, 382, 383, 385, 386, 388, 390, 
391, 393, 394, 395, 396, 640, 641, 642, 643, 982, 986, 988, 989, 990, 993, 
995, 996, 997, 998, 999, 1005, 1006, 1010, 1327, 1328, 1331, 1334, 1616, 
1622, 1623, 1624, 1625, 1626, 1627, 1628, 1838, 1839, 1840, 1841, 1842, 
1843, 1844, 1847, 1848, 1850, 1861, 2113, 2114, 2116, 2117, 2118, 2120, 
2121, 2122, 2124, 2125, 2130, 2131, 2132, 2133, 2134, 2135, 2136, 2141, 
2142, 2143, 2210, 2503, 2511, 2512, 2513, 2515, 2516, 2518, 2522, 2527, 
2537, 2540, 2681, 2851, 2852, 2854, 2859, 2860, 2861, 2862, 2863, 2866, 
2869, 2870, 3274, 32/6, 3278, 3279, 3280, 3282, 3283, 3285, 3286, 3291, 
3299, 3316, 3317, 3321, 3343, 3579, 3580, 3581, 3582, 3584, 3585, 3587, 
3590, 3591, 3592, 3593, 3595, 3596, 3598, 3600, 3601, 3842, 3843, 5845, 


SUBJECT INDEX 


X radiation 

biological effects, 
3847, 3848, 3862, 4128, 4129, 4130, 4134, 4136, 4137, 4138, 4139, 
4140, 4151, 4153, 4165, 4422, 4424, 4428, 4429, 4430, 4431, 4432, 
4433, 4434, 4435, 4437, 4439, 4441, 4443, 4456, 4458, 4459, 4728, 
4730, 4734, 4735, 4736, 4737, 4740, 4743, 4746, 4748, 4749, 4804, 5095, 
5096, 5099, 5100, 5102, 5106, 5107, 5108, 5109, 5112, 5168, 5311, 5347, 
§348, 5349, 5351, 5353, 5354, 5355, 5357, 5358, 5560, 5562, 5567, 5570, 
§571, 5572, 5573, 5575, 5822, 5823, 5824, 5827, 5828, 6017, 6018, 6019, 
6021, 6022, 6023, 6024, 6026, 6028, 6252, 6253, 6258, 6259, 6262, 6264, 
6265, 6266, 6268, 6274, 6275, 6276, 6289, 6500, 6501, 6503, 6504, 6506, 
6507, 6508, 6510, 6511, 6512, 6519, 6692, 6693, 6694 

chemical effects, 1: 546, 697, 842, 843, 1036, 1037, 1488, 1707; 2: 
1835; 3: 97, 290, 292, 516, 519, 663, 956, 1095, 1339, 1540, 1665, 1877; 
4; 107, 108, 110, 1328, 1696, 2023, 2289, 3707, 3936, 4137, 4575, 4576, 
4577, 4833, 5661, 5662, 6344, 6500 

detection and measurement, 1: 95, 146, 219, 727, 954, 1023, 1148, 1301, 
1431, 1482, 1515, 1535, 1663, 2: 209, 227, 548, 553, 801, 806, 958, 967, 
1110, 1420, 1422; 3: 437, 446, 1186, 1363, 1434, 1593, 2308, 2311; 4: 
288, 532, 1267, 1757, 1771, 2744, 3006, 3148, 2152, 3157, 3158, 3485, 
3760, 3770, 4019, 4039, 4332, 4349, 5708, 5727, 5948, 5953, 6189, 6406 

diagnositc uses, 4: 2154, 3351 

diffraction, 1: 147,.311, 425, 431, 464, 617, 636, 641, 936, 938, 1109, 
1404, 1415, 1515, 1572, 1575, 1712, 1805, 1806, 1812, 1955; 2: 122, 461, 
463, 468, 511, 1368, 1785, 3: 963, 964, 965; 4: 92, 126, 2227, 3924, 
4231, 5231 

diffusion and scattering, 1: 937, 1749, 1754, 2: 386, 852, 1170, 3: 
711, 712, 1363, 1452, 1459; 4: 311, 312, 317, 841, 845, 1323, 2073, 2458, 
3207, 3538, 4092, 5316, 6406, 6658 

dosage determination, 2: 310, 552, 862, 1008, 1145, 1511, 1697, 1699, 
2037; 3: 427, 444, 509, 563, 1044, 1079, 1637, 4: 998, 1022, 1351, 
1865, 1875, 2128, 2886, 2894, 2895, 2897, 2899, 2912, 2933, 2935, 2939, 
3148, 3313, 3579, 3606, 3844, 3846, 3854, 4157, 4166, 4450, 4499, 4759, 
4760, 5100, 5708, 5840, 6421 

effect on crystal structure, 2: 1367 

experimental techniques for animal exposure to, 2: 1178 

fission produced by, 4: 789 

from aluminum isotopes, 1: 825 

from americium isotopes, 1: 1066, 4: 3545 

from antimony isotopes, 2: 1837, 3: 1311 

from bismuth isotopes, 2: 1132, 4: 4696 

from cerium isotopes, 4: 3539 

from cesium isotopes, 1: 1030, 4: 851 

from copper isotopes, 3: 893 

from electron microscopes, 3: 1515 

from gadolinium isotopes, 4: 3826 

from germanium isotopes, 2: 299, 3: 189 

from gold isotopes, 3: 887 

from heavy elements, 2: 1133, 4: 6749 

from lead isotopes, 2: 967, 1132, 4: 4696 

from neodymium isotopes, 2: 1449, 1674 

from neptunium isotopes, 2: 1489, 3: 873 

from nickel isotopes, 4: 879 

from particle accelerators, 1: 675, 2: 2154, 3: 1424, 1976, 4: 3815, 
5312 

from platinum isotopes, 4: 2075 

from protactinium isotopes, 4: 3826 

from rhenium isotopes, 3: 1605 

from rhodium isotopes, 2: 1685 

from rubidium isotopes, 2: 1077 

from ruthenium isotopes, 1: 544 

from samarium isotopes, 4: 3826 

from selenium isotopes, 1: 326, 544 

from sulfur isotopes, 2: 870 

from tantalum isotopes, 4: 850 

from technetium isotopes, 1: 299, 300, 1703, 3: 495 

from tellurium isotopes, 2: 991; 3: 1469 

from thorium isotopes, 2: 1036, 3: 1166 

from tin isotopes, 3: 1477 

from transuranic elements, 4: 6749 . 

from tungsten isotopes, 4: 850 

from uranium isotopes, 2: 2242, 4: 3826 

from xenon isotopes, 2: 1667 

from yttrium isotopes, 4: 900 

from zirconium isotopes, 4: 900 

hazards involving, 4: 42, 1336, 1337, 1633, 1634, 1856, 2528, 2530, 2532, 
2537, 2873, 2875, 2877, 2884, 2885, 2918, 3300, 3310, 3320, 3604, 3606, 
3857, 3858, 3859, 3873, 4143, 4144, 4152, 4444, 4446, 4450, 4452, 4746, 
4749, 4751 

industrial uses, 3; 1105 

ionization by, 4: 1828, 2649, 5052 


X radiation 
nuclear reactions, 1: 997, 1016, 1480, 2: 233, 1269, 1404; 3: 190, 
719, 1421, 1585, 2244; 4: 835, 1989, 2064, 2797, 4611, 4612, 5003 
physical effects, 4: 1490 
polarization, 4: 4380 
production, 1: 1749; 2: 687, 852, 1145, 1578, 3: 1186, 4: 2710, 5316, 
5708, 6215, 6275, 6276 
propagation, 4: 6658 
radiation effects, 4: 3600 
radiographic uses, 1: 199, 699, 830, 1326, 1490, 1749, 2: 37, 851, 852, 
4: 151, 269, 1122, 1124, 1434, 1435, 2154, 2665, 4595 
reflection, 4; 2079 
Schwartzman phenomena suppression by, 4: 2522 
shielding for, 2: 379, 490, 689, 1076, 4: 2886, 3296, 4098, 6031 
sources and standards, 3: 755, 1073 
therapeutic uses, 1: 344, 345, 352, 560, 1038, 1708; 2: 24, 279, 307, 308, 
310, 641, 643, 854, 858, 859, 861, 862, 1004, 1008, 1010, 1011, 1013, 1145, 
1147, 1281, 1443, 1444, 1697, 1699, 1700, 1848, 2034, 2035, 2037, 2038, 
2039, 2210, 2212, 2213, 2215, 2216, 2217, 2218, 3: 29, 30, 31, 32, 33, 34, 
35, 37, 38, 39, 40, 42, 44, 50, 51, 54, 57, 232, 233, 234, 235, 236, 237, 238, 
239, 240, 241, 242, 243, 244, 245, 246, 248, 249, 250, 251, 252, 253, 254, 
255, 256, 257, 259, 260, 261, 265, 545, 548, 549, 551, 552, 553, 555, 556, 
558, 559, 560, 561, 562, 563, 564, 565, 568, 569, 570, 573, 574, 575, 576, 
577, 578, 579, 580, 581, 582, 584, 585, 586, 587, 588, 590, 591, 915, 917, 
918, 919, 921, 922, 923, 925, 927, 928, 929, 930, 932, 934, 936, 1038, 1057, 
1058, 1059, 1060, 1061, 1062, 1063, 1064, 1065, 1066, 1067, 1068, 1069, 
1079, 1071, 1073, 1074, 1075, 1076, 1077, 1078, 1079, 1170, 1182, 1183, 
1184, 1185, 1186, 1188, 1331, 1516, 1518, 1522, 1524, 1526, 1527, 1528, 
1529, 1530, 1531, 1532, 1533, 1640, 1649, 1843, 1844, 1845, 1846, 1848, 
1849, 1851, 1853, 1854, 1857, 1858, 1859, 1861, 1862, 2103, 2104, 2106, 
2107, 2112, 2115; 4: 22, 46, 50, 51, 54, 57, 60, 64, 65, 67, 68, 384, 400, 
647, 650, 651, 652, 653, 654, 985, 1001, 1023, 1024, 1026, 1027, 1031, 
1032, 1033, 1035, 1037, 1323, 1342, 1344, 1345, 1346, 1348, 1350, 1351, 
1629, 1636, 1637, 1638, 1642, 1643, 1645, 1649, 1651, 1653, 1747, 1843, 
1845, 1860, 1862, 1863, 1864, 1866, 1867, 1868, 1869, 1870, 1871, 1872, 
1873, 1874, 1877, 1878, 1879, 1880, 1881, 1884, 1885, 1888, 1891, 1892, 
1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900, 1901, 1902, 1903, 1904, 
1905, 2135, 2137, 2155, 2170, 2171, 2172, 2173, 2174, 2175, 2176, 2177, 
2178, 2179, 2180, 2181, 2182, 2184, 2185, 2189, 2190, 2191, 2192, 2193, 
2194, 2196, 2197, 2198, 2200, 2201, 2202, 2203, 2204, 2205, 2206, 2527, 
2530, 2537, 2546, 2549, 2550, 2551, 2555, 2556, 2557, 2558, 2559, 2560, 
2562, 2563, 2564, 2565, 2566, 2569, 2570, 2571, 2572, 2574, 2577, 2578, 
2579, 2580, 2873, 2875, 2889, 2890, 2891, 2892, 2893, 2894, 2895, 2896, 
2897, 2898, 2899, 2900, 2902, 2904, 2905, 2906, 2907, 2908, 2909, 2910, 
2911, 2912, 2913, 2915, 2918, 2922, 2923, 2927, 2928, 2929, 2930, 2931, 
2932, 2933, 2934, 2935, 2936, 2937, 2939, 2940, 2941, 2942, 2943, 3296, 
3300, 3306, 3307, 3308, 3309, 3310, 3312, 3313, 3314, 3316, 3317, 3318, 
3320, 3321, 3323, 3325, 3326, 3329, 3330, 3331, 3332, 3334, 3335, 3336, 
3338, 3339, 3340, 3341, 3609, 3612, 3614, 3616, 3617, 3618, 3620, 3623, 
3625, 3854, 3865, 3872, 3873, 3874, 3877, 4144, 4157, 4158, 4161, 4166, 
4168, 4172, 4173, 4174, 4175, 4184; 4446, 4452, 4462, 4463, 4464, 4465, 
4467, 4468, 4469, 4471, 4474, 4475, 4476, 4477, 4479, 4481, 4487, 4488, 
4489, 4490, 4492, 4493, 4494, 4495, 4496, 4498, 4499, 4500, 4501, 4502, 
4503, 4746, 4755, 4757, 4758, 4759, 4761, 4762, 4764, 4765, 4768, 4769, 
4770, 4774, 5125, 5129, 5347, 6038, 6039, 6040, 6042, 6043, 6275, 6276, 
6277, 6278, 6287, 6288, 6289, 6290, 6294, 6295, 6297, 6298, 6519, 6526 
wave equations for, 4: 2458 


X-radiation focusing equipment 

construction and operation, 4: 1636, 1643 
X-ray apparatus 

construction and operation, 4: 65, 1900, 5708 
X-ray cameras 

(See Cameras.) 

X-ray diffraction apparatus 

construction and operation, 4: 2377 
X-ray filters 

construction and operation, 3: 1637 
X-ray generators 


construction and operation, 4: 2710 
X-ray machines 
construction and operation, 4: 2528 


X-ray monochromator 
construction and operation, 4: 2280 
X-ray screens 
construction and operation, 2: 688 
X-ray target indicator 
construction and operation, 4: 732 
X-ray tubes 
(See also Dark trace electromultiplier, Photomultiplier, and Vacuum 
tubes.) 
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X-ray tubes 
auxiliaries, 4: 2711 


construction and operation, 1: 1090, 1750; 2: 123, 1307, 1421, 1578; 
3: 379, 1073; 4: 532, 2378, 2714, 4942, 6275, 6276, 6392 

Xanthine 

metabolism of, 4: 974 

Xenon 

analysis, 1: 115, 2: 503 

chemical properties, 2: 78 

deuteron cross section, 4: 5978 

geochemical history, 4: 167 

metabolism and toxicology, 2: 1181 

neutron cross section, 4: 6431 

nuclear reactions, 4: 790 

physical properties, 2: 1261; 4: 5941, 5942 

radiation detection uses, 4: 5268 

radiation scattering by, 3: 989 

separation methods, 4: 101, 5449 

spectra, 2: 1851 

Xenon isotopes : 
abundance and distribution, 2: 922; 3: 1936, 2013; 4: 5714 
nuclear properties, 1: 114 


separation methods, 3: 1938; 4: 495 

tracer applications, 4: 5941, 5942 
Xenon 

radioactive disintegration, 4: 1829 
Xenon Xe'** 

isotopic identification, 4: 868 
Xenon 

radioactive disintegration, 4: 1829 
Xenon 


isotopic identification, 4: 5063 

nuclear properties, 4: 2433, 4065 

Xenon Xe'*° 

isotopic identification, 4: 5063 

nuclear properties, 4: 2433 

Xenon 

isotopic identification, 2: 1402, 1599; 4: 5063 
nuclear properties, 2: 288, 1303, 1667, 4: 2433 
Xenon Xe'™ 

nuclear properties, 4: 2433 
Xenon Xe'** 

dosage determination, 4: 5579 

nuclear properties, 2: 1271 

radioactive disintegration, 4: 3547, 5781 
tracer applications, 4: 5449 

Xenon Xe 

nuclear properties, 4: 2433 

Xenon Xe'* 

isotopic identification, 2: 1989 

nuclear properties, 2: 1670, 1672 
Xenon Xe'** 

nuclear properties, 4: 2433 
Xenon 
‘nuclear properties, 2: 533 
Xylene 

neutron retardation by, 1: 291 

radiation detection uses, 4: 1263, 3773, 4020, 4989 
reagent for resins, 2: 421 
Xylene, p-a,a,a-trifluoro- 

chemical properties, 2: 2110 


Yeasts 

(See also Algae; Fungi; Plants.) 

metabolism and toxicology studies, 1: 717; 2: 49, 1180, 1151; 3: 20, 

60, 1342, 1632, 2076; 4: 360, 626, 2589, 2992, 3648, 3649, 3882, 4185, 

5630 

radiation effects on, 2: 1753, 4: 395, 995, 2339, 4126, 6259 
Ytterbium 

atomic weight, 2: 1148 

chemical properties, 4: 117, 1101 

nuclear properties, 2: 2141 

nuclear reactions, 4: 852, 2777 

radiation absorption by, 1: 1484 

Spectra, 1: 1711; 4: 5288 
Ytterbium isotopes 

abundance and distribution, 2: 1148; 4: 2291 

formation of, 3: 1964 

nuclear properties, 2: 2141, 3: 1964 


Ytterbium 
nuclear properties, 3: 1032 
radioactive disintegration, 4: 1315, 3553 
tracer applications, 4: 117 
Ytterbium 
radioactive disintegration, 4: 4104- 
Ytterbium Yb'™ 
radioactive disintegration, 4: 3553 
Ytterbium Yb’””’ 
isotopic identification, 4: 883 
radioactive disintegration, 4: 883, 3553 
Ytterbium compounds 
ytterbium chloride, 1: 1711 
ytterbium oxalate, 4: 117 
Yttrium 
analysis, 1: 202, 851, 1939; 2: 312, 1709; 3: 84, 4: 134 
metabolism and toxicology, 1: 15, 40P, 43, 1534, 2: 407, 1181, 1326, 
1757, 3: 1047; 4: 363, 4189, 4504, 5845 
nuclear properties, 3: 304 
physical properties, 4 
separation methods, 3: 84, 304, 4: 3722, 5201 
Yttrium isotopes 
nuclear properties, 
tracer applications, 
uses in synthesis, 1: 60 
Yttrium Y™ 
isotopic identification, 4: 900 
radioactive disintegration, 4: 900 
Yttrium Y* 
isotopic identification, 4: 900 
isotopic separation, 1: 1282 
nuclear properties, 2: 1; 4: 6457 
radioactive disintegration, 4: 900 
Yttrium 
nuclear properties, 4: 768, 5967 
Yttrium 
biological effects, 1: 40, 235 
isotopic separation, 1: 1282 
nuclear properties, 1; 1190, 3: 489, 877, 1032, 1745, 1754 
therapeutic uses, 3: 583 ’ 
tracer applications, 4: 2609, 6010, 6315 
Yttrium Y* 
biological effects, 1: 15, 38, 416, 1534; 4: 5350 
isotopic separation, 1: 1282 
metabolism and toxicology, 4: 3842 
nuclear properties, 2: 2043; 3: 1470, 1743, 1745, 1746, 1754 
radioactive disintegration, 4: 2463 
therapeutic uses, 4: 4756, 6522 
tracer applications, 2: 1863; 3: 1047, 4: 5201 
Yttrium Y” 
nuclear properties, 3: 1248 - 
Yttrium Y* 
nuclear properties, 2: 1129, 1130 
Yttrium Y* 
nuclear properties, 3; 1248 
Yttrium colloids 
preparation, 2: 1859 
Yttrium compounds 
yttrium acetylacetonate, 1: 1716 
yttrium ferrocyanide, 1: 1939 


Zeuto 

construction and operation, 1: 946 

Zinc 

analysis, 1: 913, 1785; 3: 78, 4: 2634, 2856 
corrosion, 3: 1676 

crystal structure, 3: 1034 

metabolism and toxicology, 4: 939, 2849, 5598 
metabolism studies with isotopes, 2: 342 
neutron cross section, 2: 777, 1974 

nuclear properties, 2: 299 

physical properties, 3: 1034; 4: 270, 3067 
radiation scattering by, 4: 2801 

radioactive disintegration, 4: 905 

Zine isotopes 

abundance and distribution, 1: 956, 2: 151, 757; 3: 2220, 4: 656 
formation of, 1: 470, 3: 1394 

nuclear properties, 1: 468; 4: 4055 
radioactive disintegration, 4: 6381 

tracer applications, 1: 387; 2: 1160, 3: 1034 
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Zinc Zn™ 
nuclear properties, 1: 1008, 1014 
radioactive disintegration, 4: 5773 
Zine 
radioactive disintegration, 4; 2083 
radioautographic uses, 2: 304; 4: 2888 
therapeutic uses, 4: 4162 
zinc Zn™ 
neutron cross section, 3: 1136 
nuclear properties, 3: 1397 
nuclear reactions, 4: 892, 3519, 3520 
physical properties, 4: 4003 
Zinc Zn®™ 
isotopic exchange, 4: 4857 
isotopic identification, 4: 4370 
nuclear properties, 1: 1150, 2: 181, 1245; 3: 1479, 2325 
radioactive disintegration, 4: 897, 2077, 2089 
radioautographic uses, 4: 45 
radiometric analysis, 3: 2302 
tracer applications, 2: 342, 344, 4: 939, 4857, 5598 
Zine Zn** 
nuclear reactions, 4: 3519, 3520 
physical properties, 4: 4003 
Zine Zn” 
nuclear properties, 3: 2256 
nuclear reactions, 4: 3520 
Zine Zn™ 
nuclear reactions, 4: 3519 
Zinc Zn™ 
nuclear properties, 1: 143 
Zine 
nuclear properties, 3: 1397 
Zinc alloys 
analysis, 1: 1785 
preparation of, 4: 1710, 1973 
physical properties, 4: 4601 
properties, 4: 1973 
Zinc compounds 
beryllium zine silicate, 3: 160 
organic derivatives, 2: 76, 1160 
toluidine blue, 1: 324, 536, 1314, 2: 710, 1328; 
zinc borate, 3: 1150 
zinc fluoride, 4: 3692, 5658 
zinc lactate, 4: 5400 
zinc nitrate, 4: 2297 
zinc oxide, 1: 1545, 1859, 2: 1420, 1422, 1974, 4: 270, 2272, 4404 
zinc phosphate, 4: 4589, 4908 
zine silicate, 2: 547, 1422 
zinc sulfide, 1: 89, 993, 1653, 2: 547, 811,958, 1250, 1420, 1422; 
3: 456, 847, 848, 1150, 1598; 4: 106, 270, 290, 539, 1243, 1247, 1256, 
1483, 1490, 1748, 1751, 2292, 3534, 4029, 4907, 5265 
Zinc ores 
detection of, 1: 491 
Zirconium 
analysis, 1: 283, 853, 1204, 1208, 1393, 1719, 1788, 1968, 2: 420, 423, 
1595, 2085, 3: 636, 4: 89, 134, 1054, 1060, 2274, 4562, 5638, 5645, 
5646, 5654 
bibliographies, 1: 1626, 3: 2178 
chemical properties, 1: 926, 2: 1343, 1345, 3: 1535, 1870; 4: 75, 
455, 1148, 3038, 3679, 5625, 5633, 5795, 5856, 6366, 6370, 6372, 6619, 
6622 
corrosion, 3: 1366, 1676; 4; 3442, 5420, 6618, 6622 
electrochemical properties, 4: 5629 
industrial uses, 4: 471 
metabolism and toxicology, 1: 43, 1542; 2: 1181, 1326, 1757, 4: 1655, 
4504 
metallurgical properties, 1: 1427, 1428, 1622, 1626; 2: 158; 3: 341, 
967, 4: 5410, 5685, 5688, 6370, 6622 
metallurgy, 4: 2672, 4893 
microstructures, 4: 467 
neutron cross section, 3: 764 
nuclear properties, 3: 879 
oxidation and reduction states, 1: 1102, 2: 1345 
physical properties, 4: 3061, 4295, 5231, 5420, 5913, 6618 
production, 1: 123, 788, 1428, 1623, 1626, 2: 1345; 3: 967, 1216, 
1905; 4: 700, 2327, 4899, 5420, 6372, 6618, 6622 
Properties, 4: 2677, 5415 


: 22 


Zirconium 

radiation absorption by, 3: 986 
refractory properties, 4: 2327, 3435 
separation methods, 1: 331, 1781; 2: 718, 1345, 1893, 2089; 3: 
2132; 4: 104, 414, 3018, 3211, 3711, 3940, 3941, 4241, 4837, 5668 
spectra, 1: 1048 

therapeutic uses, 4: 363 

Zirconium isotopes 

abundance and distribution, 4: 1186 

biological effects, 1: 38 

neutron cross section, 2: 1385 

nuclear properties, 2: 1129, 3: 759 

tracer applications, 1: 43; 2: 1326 

uses in syntheses, 1: 60 

Zirconium 

isotopic identification, 4: 900 

radioactive disintegration, 4: 900 

Zirconium 

isotopic identification, 2: 1617 

Zirconium Zr” 

isotopic identification, 4: 5495 

nuclear properties, 2: 1617; 3: 1397, 4: 5485 

Zirconium Zr™ 

nuclear properties, 3: 1397, 1960 

Zirconium Zr™ 

isotopic identification, 4: 5068 

radioactive disintegration, 4: 5068 

Zirconium Zr™ 

nuclear properties, 1: 331 

tracer applications, 2: 1343, 1893, 4: 3018, 3940, 4241 

Zirconium Zr” 

isotopic identification, 3; 1265 

radioactive disintegration, 4: 3211 

ranges in materials, 3: 1265 

Zirconium alloys 

analysis, 4: 2660 

corrosion, 4: 5420 

crystal structure, 2: 1378 

microstructures, 4: 467 

physical properties, 4: 5420 

production, 2: 164; 4: 1972, 2672, 3061, 5420, 5656, 6136 
properties, 1: 1622, 1626, 1627, 3: 2178; 4: 5656, 6136 

Zirconium colloids 

preparation, 2: 1859 

Zirconium compounds 

chloranilate complexes, 4: 6381 

zirconium boride, 2: 2130, 3: 2146; 4: 3040 

zirconium bromide, 1: 1626 

zirconium carbide, 1: 926, 2: 2130, 4: 3042 

zirconium carbonitride, 4: 3038 

zirconium chloride, 1: 1626, 1788, 2: 1345, 3: 1216, 1867, 1905, 
4: 700, 1378, 4837, 5632 

zirconium citrate, 1: 1534, 1542; 2: 407, 3: 523, 4: 362, 4189, 5845 
zirconium dioxide, 1: 647, 910, 926, 1393, 1544, 1546, 1773, 1780, 1906; 
2: 53, 54, 1185, 2130; 3: 1891, 1902; 4: 3362, 5914, 6364 
zirconium esters, 4: 6558 

zirconium gluconate, 1: 1542 

zirconium hydride, 1: 632, 1626, 3: 1332 

zirconium hydroxide, 4: 3679, 5645 

zirconium iodide, 1: 1626, 4: 3038 

zirconium mandelate, 1: 1788 

zirconium nitride, 1: 1626; 4: 4295, 5633, 6366 

zirconium oxalate, 3: 1535 

zirconium oxide, 4: 154, 456, 1442, 3042, 3435, 3436, 4295, 4841, 6127, 
6560, 6561, 6619 

zirconium perchlorate, 2: 1343, 1345 

zirconium phenylarsonate, 2: 2060 

zirconium phosphate, 1: 1526 

zirconium phosphide, 1: 1626 

zirconium silicate, 1: 131, 1545; 2: 54; 3: 1902; 4: 455, 3042, 4295 
zirconium sulfate, 1: 1788, 4: 3679 

zirconium sulfide, 1: 1626 

zirconium thenoyltrifluoracetone, 1: 1102 

Zirconium ores 


chemical analysis, 1: 283 


detection of, 1: 1596, 1855 
occurrence, 1: 131 
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Actinides 

atomic structure, 2: 1479 

Actinium 

atomic structure, 2: 1479 

nuclear properties, 2: 989; 4: 5735, 6004, 6198 
radioactive disintegration, 4: 3221 

Actinium Ac??5 

nuclear properties, 1: 1316 


radioactive disintegration, 4: 881 
Actinium Ac?” 

fission of, 2: 1386 

nuclear properties, 1: 1182 

neutron cross section, 2: 1386 
Actinium Ac?2® 

nuclear properties, 2: 2203 

radioactive disintegration, 4: 1586, 2815 
Aluminum 


alpha cross section, 1: 288 

atomic structure, 1: 825 

gamma cross section, 2: 1166; 4: 809 

neutron cross section, 1: 137, 1631; 2: 526, 527, 777, 1393; 3: 1392, 


2236; 4: 742, 4072, 4659 
nuclear properties, 1: 329; 2: 687, 846, 1620; 3: 1221, 1611, 1716, 
2259, 2274; 4: 1795, 4667, 6198, 6201 
nuclear reactions, 4: 740, 800, 809, 886, 1522, 3518, 3818, 3979, 4950, 
5305, 5494, 6672 
Aluminum isotopes 
nuclear properties, 1: 
Aluminum Al” 
isotopic identification, 
Aluminum A1”* 
nuclear properties, 4: 5981 
Aluminum 
neutron cross section, 4: 3168 
nuclear properties, 1: 295, 814; 2: 8, 14, 232, 255, 778, 1094, 1404, 
1972; 4: 759, 3530, 3796, 5298, 5968, 5981; 3: 1403, 1685 
nuclear reactions, 4: 794, 1820, 3168, 5027, 5032, 5495, 5976, 6195 
Aluminum Al” 
isotopic identification, 
neutron cross section, 
nuclear properties, 1: 
Aluminum Al** 
formation of, 3: 2024 
nuclear properties, 3: 995, 2024; 
Aluminum 
nuclear properties, 3: 1402 
Americium 
atomic structure, 
fission of, 2: 351 
Americium isotopes 
formation of, 2: 1477 
Americium 
nuclear properties, 1: 206, 1066, 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am*** 
formation of, 1: 1066 
nuclear properties, 1: 206, 1066, 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am?” 
nuclear properties, 1: 1960 
radioactive disintegration, 4: 5780, 6681 
Americium Am**' 
formation of, 1: 206 
nuclear properties, 1: 206, 878, 1065, 1066, 1960; 2: 1475 
nuclear reactions, 4: 3517, 3523, 5444 
radioactive disintegration, 4: 3545, 5780, 6597, 6681 
Americium 
formation of, 2: 1475 


1700 


4: 1806 


4: 3168, 6195 
1; 136; 2: 1800 
143, 1034, 1154, 1894; 2: 1620; 3: 1583 


2: 1033, 1479 


Americium Am? 
nuclear properties, 1: 206, 1066, 1960; 2: 1475 
radioactive disintegration, 4: 1586, 3545, 5780, 6222, 6681 

Americium Am** 
nuclear properties, 1: 1960 
radioactive disintegration, 4: 5780, 6681 

Americium Am** 
radioactive disintegration, 4: 5780 

Antimony 
neutron cross section, 3: 764; 
nuclear properties, 1: 1007 
nuclear reactions, 4: 5035 
radiation absorption by, 3: 986 

Antimony isotopes 
nuclear properties, 

Antimony Sb''* 
formation of, 3: 1418 
nuclear properties, 3: 

Antimony 
formation of, 3: 1418 
nuclear properties, 3: 1418 

Antimony Sb‘” 
formation of, 3: 1418 
nuclear properties, 3. 1418 

Antimony Sb‘*° 
formation of, 1: 

Antimony Sb"! 
neutron cross section, 1: 136; 3: 1136 
nuclear properties, 2: 1404; 3: 1410, 2256; 4: 4065, 5744 
nuclear reactions, 4: 1566, 6205 

Antimony 
formation of, 3: 1661 
neutron cross section, 2: 1800 
radioactive disintegration, 4: 5059 

Antimony 
nuclear properties, 3: 1410, 2256; 4: 4065, 5744 
nuclear reactions, 4: 1566, 6205 

Antimony Sb‘** 
formation of, 3: 
nuclear properties, 

5997 

Antimony Sb'** 
radioactive disintegration, 4: 3170, 4971, 5059, 5528, 5995, 5997 

Antimony Sb'* 
nuclear properties, 1: 
radioactive disintegration, 

Antimony 
nuclear properties, 

Antimony Sb‘** 
nuclear properties, 2: 

Argon 
deuteron cross section, 4: 5978 
neutron cross section, 1: 144; 3: 1391; 
nuclear reactions, 4: 790 

Argon isotopes 
abundance and distribution, 
nuclear properties, 1: 1700 

Argon 
neutron cross section, 4: 3178 
nuclear properties, 3: 2277 

Argon 
nuclear properties, 1: 1023; 2: 1811, 1826; 3: 876 
radioactive disintegration, 4: 901, 1588, 5334 

Argon A® 
nuclear properties, 4: 6225 
radioactive disintegration, 4: 6225 

Argon A® 
abundance and distribution, 


4: 810 


2: 1683, 1837 


1418 


498 


1661 


1: 331, 1187, 1706; 2: 597, 1827; 3: 892, 1032; 4: 


1703; 2: 991; 
4: 3218 


3: 1311, 1317 


1843 


4: 1199, 6431 


1: 1593; 2: 483; 4: 2414, 2715 


4: 6167 
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Argon A® 
formation of, 2: 1790 


isotopic identification, 4: 2089, 6167 
nuclear properties, 1: 841, 1184, 1410; 2: 293, 571, 1134; 3: 792, 793, 


2277 
nuclear reactions, 4: 4084 
Argon 
nuclear properties, 2: 1435, 2199 
Arsenic 


nuclear properties, 3: 1940 
nuclear reactions, 4: 3404 
spallation of, 2: 2149; 3: 1415 
Arsenic isotopes 

formation of, 1: 470 

Arsenic As™ 

nuclear properties, 2: 298 
radioactive disintegration, 4: 5530 
Arsenic As™ 
nuclear properties, 2: 298 
radioactive disintegration, 4: 5530 
Arsenic 

nuclear properties, 2: 298 
radioactive disintegration, 4: 5530 
Arsenic 

formation of, 2: 1617 

nuclear properties, 2: 298 
radioactive disintegration, 4: 5530 
Arsenic As™ 

formation of, 1: 1431 


nuclear properties, 1: 170; 2: 233, 1617; 3: 2133; 4: 5996 


nuclear reactions, 4: 2339 
Arsenic As™ 
formation of, 1: 40 


neutron cross section, 1: 136; 2: 1800 
nuclear properties, 2: 290; 3: 2336 
Arsenic As” 

isotopic identification, 4: 2777 
Astatine 

abundance and distribution, 3: 678 
Astatine isotopes 

formation of, 1: 470; 4: 5845 
nuclear properties, 2: 1383; 3: 2249 
Astatine At?®™ 

isotopic identification, 4: 6214 
Astatine At ** 

isotopic identification, 4: 854 
radioactive disintegration, 4: 854 
Astatine At*'° 

formation of, 2: 947 

nuclear properties, 2: 1991 

Astatine At?'' 

abundance and distribution, 4: 6444 
formation of, 2: 1991 ; 
radioactive disintegration, 4: 1635, 2338, 6444 
radiometric analysis, 4: 5388 
Astatine At?'* 

nuclear properties, 1: 192 

Astatine At?’’ 

nuclear properties, 1: 1316 
radioactive disintegration, 4: 881 
Astatine At?'* 

formation of, 3: 184 


Barium 

neutron cross section, 4: 5979 
nuclear properties, 2: 1402; 4: 5966 
nuclear reactions, 4: 908 
radiometric analysis, 4: 3683 
Barium isotopes 

nuclear properties, 1: 114 

Barium Ba'?* 

isotopic identification, 4: 4100 
Barium Ba'?* 

isotopic identification, 4: 4100, 4681 
Barium 

neutron cross section, 1: 136; 2: 1599, 1800 
nuclear properties, 2: 1599 

Barium Ba!*! 


isotopic identification, 4: 4100 
nuclear properties, 2: 1540, 1599 
radioactive disintegration, 4: 3831 
Barium Ba'* 


nuclear reactions, 4: 908 
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Barium Ba'** 

nuclear properties, i: 538 

Barium Ba'* 

nuclear properties, 2: 1, 233 

nuclear reactions, 4: 908 

radioactive disintegration, 4: 909, 4690 
Barium Ba'™ 

isotopic identification, 4: 908 

nuclear properties, 4: 4966 

nuclear reactions, 4: 908 

Barium Ba'** 

nuclear reactions, 4: 908 

Barium 

nuclear properties, 1: 689, 1030; 2: 996; 4: 5966 
Barium Ba'* 

radioactive disintegration, 4: 4105 
Barium Ba’** 

formation of, 2: 1660 

neutron cross section, 2: 1966; 3: 1578 
nuclear properties, 1: 1928 

Barium 

isotopic separation, 1: 1282 

nuclear properties, 2: 1661, 1662, 1664, 1880; 3: 2026 
radioactive disintegration, 4: 898 
Berkelium 

isotopic identification, 4: 3523, 4259 
Berkelium Bk** 

isotopic identification, 4: 5444 
radioactive disintegration, 4: 5444 
Beryllium 

alpha cross section, 1: 288 


gamma cross section, 2: 1166 
neutron cross section, 1: 290; 2: 527, 777, 2144; 3: 1259, 1392, 2236; 
4: 4072 
nuclear properties, 1: 329, 980, 1435; 2: 687, 939, 993, 1618, 2139; 
3: 765, 1138, 1255, 2274, 2316; 4: 244, 782, 1526 
nuclear reactions, 4: 1517, 3170, 3791, 4085, 4901, 5494, 6429 
Beryllium isotopes 
neutron cross sections, 4: 6742 
Beryllium Be” 
atomic structure, 1: 1028; 2: 644 
formation of, 2: 1094, 1392, 1803; 3: 399, 790, 1198, 1741, 1967 
isotopic identification, 4: 2044, 3524, 4367, 5757 
nuclear properties, 1: 693, 987, 1015, 1028, 1325, 1487, 1929; 2: 844, 
1264, 2196; 3: 187, 1161, 1163, 1685, 1741, 1756, 2258; 4: 2063, 2767, 
3799, 4079, 5965, 6433, 6745 
nuclear reactions, 4: 801 
radioactive disintegration, 4: 864, 4697, 6208, 6437 
Beryllium Be* 
isotopic identification, 4: 798, 2440 
nuclear properties, 1: 1486, 1702; 2: 1392, 2201; 3: 1262, 2258; 
4: 5498, 5994, 6446 
radioactive disintegration, 4: 790, 2683, 5700, 5994 
Beryllium Be* 
electron cross section, 1: 1485 
nuclear properties, 1: 223, 815, 1445, 1485, 1486; 2: 291, 296, 633, 
1231, 1404, 1972; 3: 155, 780, 1276, 1277, 1403, 1417, 1419, 1473, 1580, 
1720, 2258, 2327, 2328; 4: 3796, 5973 
nuclear reactions, 4: 2770, 2775, 2776, 3169, 4047, 4048, 4083, 4996, 
5034, 5064, 5069, 5289, 5501, 5750, 5973 
proton cross section, 1: 223 
radioactive disintegration, 4: 1221 
Beryllium Be” 
isotopic identification, 4: 801 
isotopic separation, 4: 2014 
nuclear properties, 1: 1887; 2: 942, 1266, 1267; 3: 1747; 4: 5069 
radioactive disintegration, 4: 1572, 2808, 3825, 5333 
Bismuth 
fission of, 2: 1613, 1975; 3: 1726; 
neutron cross section, 1: 140, 979; 
nuclear properties, 2: 947, 1991 
nuclear reactions, 4: 740, 4085, 5984 
photodisintegration of, 4: 5984 
Bismuth isotopes 
isotopic identification, 4: 1524 
nuclear properties, 2: 1383; 3: 2249 
Bismuth Bi'™ to Bi?® 
isotopic identification, 4: 1306 
radioactive disintegration, 4: 1306 
Bismuth Bi?™ 
radioactive disintegration, 4: 3824 
Bismuth Bi?” 
radioactive disintegration, 4: 3791, 3824 


791, 3807, 5756 
: 523, 2142; 3: 1392; 4: 4365 
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Bismuth Bi? 

deuteron cross section, 2: 384 

fission of, 3: 142; 4: 5505 

nuclear properties, 2: 1404; 4: 4065, 6200 
nuclear reactions, 4: 4058, 4369 

Bismuth Bi?” 

deuteron cross section, 2: 384 

formation of, 2: 1991 
isotopic identification, 
nuclear properties, 1: 1189, 1699; 2: 619, 636, 1142, 1875; 3: 182, 822, 

1431, 1746, 1754, 1989; 

radioactive disintegration, 4: 842, 853, 891, 2081, 2460, 3828, 5058 
Bismuth Bi?" 

isotopic identification, 4: 4369 
Bismuth Bi?” 

nuclear properties, 1: 1926; 2: 1132, 1440; 4: 6668 

radioactive disintegration, 4: 826, 85€, 3209, 3213, 4385, 6459, 6668 
Bismuth Bi?” 

nuclear properties, 1: 1316 

radioactive disintegration, 4: 882 
Bismuth Bi?"* 
nuclear properties, 

1610; 4: 3800 
radioactive disintegration, 4: 2810, 3546, 4971 
Boron 

isotopic identification, 4: 3169 
neutron cross section, 3: 1392; 4: 1492, 6742 

nuclear properties, 1: 329; 2: 8, 1384; 3: 2274; 4: 782, 1526, 6198 
nuclear reactions, 4: 2114, 2779, 5497 
Boron isotopes 

abundance and distribution, 1: 1595; 3: 2225 

nuclear properties, 2: 2045 
Boron B* 

nuclear properties, 4: 5994 
radioactive disintegration, 4: 5994 


1: 886, 1320, 1925; 2: 3, 623; 3: 1029, 1472, 1595, 


alpha cross section, 1: 
formation of, 3: 2327 
isotopic separation, 4: 1745 
neutron cross section, 3: 1971 
nuclear properties, 1: 4, 510, 813, 999, 1863, 1890; 2: 566, 942, 943, 
1135, 1141; 3: 287, 790, 792, 898, 1416, 1968; 4: 2417, 4066, 4353, 6443 
nuclear reactions, 4: 793, 795, 890, 1224, 3470, 3521, 3524, 4952, 5496, 
5501, 6208 
Boron B" 
abundance and distribution, 4: 3134 
alpha cross section, 1: 1893 
formation of, 2: 174 
isotopic identification, 4: 793, 3809; 
isotopic separation, 4: 1745 
nuclear properties, 1: 295, 510, 1013, 1863, 1890, 1915; 2: 565, 573, 
812, 943; 3: 1403, 1406, 1601, 1968; 4: 2417, 4353 4 
nuclear reactions, 4: 792, 890, 1545, 5501, 5513, 5750, 5977 
Boron B” 
isotopic identification, 4: 1545, 4083, 5513 
nuclear properties, 1: 1915; 2: 622; 4: 5513 
radioactive disintegration, 4: 1570, 5513 
Bromine 
atomic structure, 1: 1456 
electron emission from, 4: 835 
nuclear properties, 1: 1801, 1892; 3: 1713 
nuclear reactions, 4: 3503, 4950 
Bromine isotopes 
abundance and distribution, 2: 757; 
formation of, 1: 470 
isotopic exchange, 4: 4858 
nuclear properties, 2: 1138 
radioactive disintegrations, 4: 880 
radiometric analysis, 3: 1087, 1446 


separation methods, 1: 116, 1135; 2: 760; 3: 1713; 4: 1743, 1744 
Bromine Br® 

nuclear properties, 1: 1705 

Bromine Br” 

nuclear properties, 1: 1705 
Bromine Br® 

neutron cross section, 4: 5943 

nuclear properties, 1: 1858; 2: 432, 1404; 3: 1403 

nuclear reactions, 4: 5303 


Bromine Br*® 
isotopic identification, 4: 4678 
isotopic separation, 3: 1937; 4: 229, 2719 
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Bromine Br*® 

neutron cross section, 1: 136 

nuclear properties, 1: 116, 1705, 1858; 2: 2022, 2204; 3: 179, 892; 4; 
6414 
radioactive disintegration, 

Bromine Br*' 

neutron cross section, 4: 5943 
nuclear properties, 2: 1404; 3: 1403 

Bromine Br® 
formation of, 2: 1677 

isotopic identification, 4: 1546 
isotopic separation, 4: 2719, 4323 


4: 859, 1564, 1827, 4983, 5943 


nuclear properties, 1: 1187; 3: 2334 
radioactive disintegration, 4: 2090, 5943 
Bromine Br®™ 

nuclear properties, 2: 1000 

Bromine Br®’ 

nuclear properties, 2: 1000 

Bromine 

nuclear properties, 2: 1000 

Cadmium 

electron cross section, 1: 595 

neutron cross section, 3: 1392; 4: 3502, 3805 


nuclear properties, 3: 190, 1659, 2017 

nuclear reactions, 4: 740, 899, 2774, 4950 
Cadmium isotopes 

abundance and distribution, 3: 2220; 4: 656 
nuclear properties, 2: 285; 3: 2253; 4: 6448 
Cadmium Cd'” 

isotopic identification, 4: 855 

radioactive disintegration, 4: 5334 
Cadmium Cd'® 

formation of, 3: 1660 

radioactive disintegration, 4: 6237 
Cadmium Cd''® 
formation of, 3: 174 
nuclear properties, 
Cadmium Cd!!! 
nuclear properties, 4: 1213, 5299, 6226 

radioactive disintegration, 4: 1582 _ 
Cadmium 
nuclear properties, 
Cadmium 
nuclear properties, 
Cadmium Cd'"* 
nuclear properties, 
Cadmium Cd'** 
nuclear properties, 2: 1139, 1682 
radioactive disintegration, 4: 5995, 6237 
Cadmium Cd'"* 

nuclear properties, 4: 
Cadmium Cd'"” 

nuclear properties, 1: 143 
Calcium 

neutron cross section, 
Calcium isotopes 
abundance and distribution, 1: 841 

neutron cross section, 4: 5231 
Calcium 

nuclear properties, 1: 
Calcium Ca* 

nuclear properties, 3: 793, 1583 
Calcium Ca“ 

nuclear properties, 
Calcium Ca* 

nuclear properties, 3: 90, 1467 

radioactive disintegration, 4: 1573, 2074, 3202 

radiometric analysis, 3: 2302; 4: 5644 
Calcium Ca“ 

nuclear properties, 4: 5490 

radioactive disintegration, 4: 5490 
Californium 


4: 5486 


: 891, 1397; 4: 1213, 5299 


190 


ie 


2: 1974, 2144 


796, 2: 1404; 3: 793 


isotopic identification, 4: 3996, 4259 
radioactive disintegration, 4: 3996 
Californium 

isotopic identification, 4: 5445 
radioactive disintegration, 4: 5445 
Carbon 

atomic structure, 1: 1456; 3: 1766 


deuteron cross section, 4: 5978 
gamma cross section, 3: 1457; 4: 809 


neutron cross section, 1: 740, 989, 1631; 2: 526, 527, 777, 1393; 3: 
1392, 2236; 4: 3172, 4072, 4372, 4659, 5000, 5979 
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nuclear properties, 2: 913, 1799; 3: 766, 1394, 1694, 2316; 4: 782, 
1526 
nuclear reactions, 4: 706, 790, 809, 1216, 1989, 2345, 2773, 3110, 3456, 
3465, 3518, 3975, 4085, 4612, 4628, 5478 
proton cross section, 4: 2345, 6455 
radiation cross section, 4: 5323 
radioactive disintegration, 4: 5275 
radiometric analysis, 1: 1841, 1931; 2: 1338, 1759 
Carbon isotopes 
abundance and distribution, 1: 471; 2: 756; 3: 2222, 2225; 4: 2689, 
2715 
isotopic separation, 
nuclear properties, 
Carbon C'® 
formation of, 3: 1966 
nuclear properties, 1: 1887; 2: 942, 1141 
radioactive disintegration, 4: 5333 
Carbon C** 
formation of, 1: 498; 3: 1 
isotopic identification, 4: 
nuclear properties, 1: 1307 
radioactive disintegration, 4: 2083 
Carbon C 
abundance and distribution, 4: 2013, 6393 
abundance in stars, 4: 704 
gamma cross ~~ ga 1895; 4: 830 
isotopic separation, 
neutron cross 1136 
nuclear properties, 1: 295, 1035, 1307, 1308, 1323, 1432, 1433, 1895; 2: 8, 
572, 1265, 1404, 1618, 1972, 2071; 3: 397, 399, 1276, 1685, 2327, 2328, 
2337, 4: 3530, 4996, 5064, 5964, 5994 
nuclear reactions, 4: 798, 1219, 1540, 1543, 1544, 1820, 2062, 2443, 2775, 
$519, 4081, 5069, 5755, 5757, 6214 
proton cross section, 2: 572; 4: 1540, 1543, 1544, 5757 
radioactive disintegration, 4: 2683, 4619, 5457, 5994 
Carbon C* 
abundance and distribution, 4: 2013, 3134, 4635, 6166, 6393 
abundance in stars, 4: 704 
formation of, 1: 63, "1841; 3: 792 
isotopic separation, 4: 2013, 4318, 4320 
neutron cross section, 4: 4674, 5296 
nuclear properties, 1: 295, 998, 1323, 1453; 2: 1399, 1972; 3: 1276, 
2327, 2328; 4: 2053, 5069, 5296, 5755 
nuclear reactions, 4: 802, 2770, 3809, 5750, 5980, 6214 
radioactive disintegration, 4: 2062 
Carbon C “* 
formation of, 1: 62, 302, 469; 2: 74, 174, 1401; 3: 1260 
isotopic 4: 3809 
neutron cross section, 4: 6211 
nuclear properties, 1: 40A, 159, 224, 540, 795, 998, 1193, 1233, 1321, 
1322, 1453, 1698, 1878, 1931; 2: 618, 783, 1106, 1372; 3: 490, 885, 910, 
1164, 1314 
radioactive disintegration, 4: 3827, 4698 
radiometric analysis, 3: my 443, 633, 952, 1435, 1444, 2301, 2302; 4: 
822, 10808, 1749, 2302, 2387, 2637, 3710, 4822, 5860 
Carbon 
isotopic identification, 4: 2781 
radioactive disintegration, 4: 2781, 6211 
Cerium 
nuclear properties, 1: 704 
Cerium isotopes 
abundance and distribution, 1: 704; 3: 2220; 4: 656 
nuclear properties, 1: 1715 
Cerium Ce 
isotopic identification, 4: 3973, 5327 
radioactive disintegration, 4: 5327 
Cerium Ce'™* 
isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Cerium Ce'™ 
isotopic identification, 4: 5327 
nuclear properties, 1: 703, 1042 
radioactive disintegration, 4: 5327 
Cerium Ce'*’ 
isotopic identification, 4: 5327 
nuclear properties, 1: 703, 1042, 1203 
radioactive disintegration, 4: 5327 
Cerium Ce'™* 
nuclear reactions, 4: 3539 
Cerium Ce'” 3 
isotopic identification, 4: 3539 
nuclear properties, 1: 703, 1042 


4417 


4: 2293, 
4: 6448 


Cerium 

radioactive disintegration, 4: 3539 
Cerium 

neutron cross section, 1: 975; 2: 2137 
Cerium 

formation of, 1: 1203 

nuclear properties, 2: 284; 3: 487, 1438, 2332 
radioactive e disintegration, 4: 1315 
Cerium Ce'® 

neutron cross section, 1: 975; 2: 2137 
Cerium Ce'® 

formation of, 1: 1203; 2: 1666, 1878 
radioactive disintegration, 4: 5479 
Cerium Ce’ 

nuclear properties, 4: 6234 

radioactive disintegration, 4: 5479, 6234 
Cesium 

nuclear properties, 1: 1504; 4: 1307 

nuclear reactions, 4: 4100 | 
radioactive disintegration, 4: 905 
Cesium isotopes 

abundance and distribution, 3: 2245 

nuclear properties, 1: 114; “2: 1659 &£ 
isotopic identification, 4: 851 | 
nuclear properties, 3: 1310 i 
Cesium Cs 
isotopic identification, 4: 851 i 
nuclear properties, 3: 1310 
Cesium Cs 

isotopic identification, 4: 851 

nuclear properties, 3: 1310 
Cesium Cs'™ 

formation of, 1: 469; 2: 1402, 1540 
nuclear properties, 2: 1402, 1599 j 
radioactive disintegration, 4: 3831, 5334 
Cesium Cs'* 

atomic structure, 
nuclear : 538, 1042, 1715; 2: 1231; 3: 1403, 1720 
radioactive 4: 5781 
Cesium Cs'™ 
nuclear properties, 1: 1442; 2: 3: 1467, 2018, 2019; 4: 5747 | 
radioactive disintegration, 4: 5995, 6227 
Cesium Cs‘* 

neutron cross section, 3: 176 
nuclear properties, 2: 1658; 3: 176, 1721, 2245; 4: 751 } 
Cesium Cs 
isotopic identification, 4: 1546 

Cesium Cs 

nuclear properties, 1: 689, 691, 1030; 2: 255, 996, 2200; 3: 761, 1409, 

1470, 1721, 1745, 1754; 4: 751 

radioactive disintegration, 4: 791, 1485, 2036, 2089, 2463, 3551 

Chlorine 

neutron cross section, 2: 777; 3: 2236 

nuclear properties, 3: 1940 

nuclear reactions, 4 740, 1225, 4950 

Chlorine isotopes 

nuclear properties, 4: 6448 

Chlorine 

formation of, 2: 1968; 4: 6214 

Chiorine C1™ 

nuclear properties, 3: 1720; 4: 1529, 5503 

nuclear reactions, 4: 4082, ois, 4578 

Chlorine 

nuclear properties, 2: 1272; 3: 1582, 1742, 1744, 1745, 1747; 4: 5503 

radiometric analysis, 4: 3684 

Chlorine 

nuclear properties, 1: 295; 3: 876; 4: 1529, 2435 

muclear reactions, ‘3705, she 

Chlorine ci™ 

isotopic identification, 4: 3705 

nuchear properties, 1: 1187; 3: 1402, 1961, 2322 

Chlorine 

formation of, 3: 2330 

nuclear properties, 3: 2330 

Chromium 

neutron cross section, 2: 526 

nuclear properties, 2: 1814 

Chromium isotopes 

abundance and distribution, 2: 757; 3: 2220 

neutron cross section, 2: 1385 
Chromium 

isotopic identification, 4: 3998, 3999 
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I: 
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Chromium 
neutron cross section, 3: 1136 
nuclear reactions, 4: 3195 
Chromium Cr *' 
formation of, 3: 399 
nuclear properties, 1: 1325; 3: 1317 
Chromium Cr 
isotopic identification, 4: 3998, 3999 
Chromium Cr ** 
nuclear reactions, 4: 2444 
Chromium Cr*® 
isotopic identification, 4: 4679 
nuclear reactions, 4: 2444 
Cobalt 
nuclear reactions, 4: 6672 
radiometric analysis, 4: 3683 
Cobalt isotopes 
formation of, 
Cobalt 
nuclear properties, 
Cobalt Co** 
formation of, 
Cobalt 
formation of, 
Cobalt Co** 
formation of, 3: 1662 
isotopic identification, 4: 4099 
radioactive disintegration, 4: 4099 
Cobalt 
alpha cross section, 4: 5302 
deuteron cross section, 1: 1896 
isotopic identification, 4: 5485 
nuclear properties, 2: 1972; 3: 
Cobalt Co™ 
nuclear properties, 1: 1150, 1187, 1442; 
2032; 3: 892, 1431, 1471, 1479, 2018, 2019, 2325, 2326 

nuclear reactions, 4: 3019 

radioactive disintegration, 4: 894, 1314, 1618, 2077, 2080, 2466, 2648, 
2799, 3829, 3933, 4971, 4993, 5061, 5531, 5747, 5995, 6180 

Cobalt 
nuclear properties, 2: 1441 
Copper 
electron emission from, 3: 1458 
gamma cross section, 2: 1166; 3: 1457; 4: 809 
neutron cross section, 2: 527, 777, 1385; 3: 2236; 4: 742, 2422, 4072, 

4659 
nuclear properties, 
2259; 4: 1795 
nuclear reactions, 4: 809, 1517, 3518, 5033, 5494 

Copper isotopes 
abundance and distribution, 3: 2222 
Copper 
isotopic identification, 4: 888, 5060 
nuclear properties, 1: 696; 3: 893 
radioactive disintegration, 4: 875, 879, 888, 1585, 5062, 5070 
Copper Cu™ 
formation of, 1: 498; 2: 1598 
isotopic identification, 4: 1541, 2438, 2797 
radioactive disintegration, 4: 1574, 1825, 5773 
Copper Cu® 
deuteron cross section, 1: 1896 
gamma cross section, 1: 1483, 1895 
isotopic separation, 1: 960 
neutron cross section, 2: 1598; 3: 1136; 4: 5943 
nuclear properties, 1: 1863; 2: 1404; 3: 1403, 1958; 4: 1533, 2438, 

3796 
nuclear reactions, 4: 1541, 2438, 2797, 3519, 5003, 5303, 5751, 6206 
proton cross section, 4: 6206 

Copper Cu™ 
isotopic identification, 4: 892, 3520 
neutron cross section, 1: 136 
nuclear properties, 1: 143, 1033, 1325, 1699, 1863; 2: 216, 282, 617, 

967, 1142, 1437, 2021, 2207; 3: 893, 1463, 1747 
radioactive disintegration, 4: 860, 879, 892, 2077, 2083, 3520, 4107, 4701, 
5070, 5521, 5943, 6184 

Copper Cu 
isotopic identification, 4: 3999 
neutron cross section, 4: 5943 
nuclear properties, 2: 1404; 3: 1403, 1958, 2256; 4: 1533 
nuclear reactions, 4: 5751 
Copper Cu 
neutron cross section, 
nuclear properties, 


1: 470 
3: 177 


3: 1662 


2256; 4: 2435, 5485 


2: 1, 7, 181, 624, 1167, 1245, 


1: 1008, 1014; 2: 687; 3: 766, 1255, 1394, 1611, 


1: 136; 2: 1800 


1: 143 


NUCLEAR SCIENCE ABSTRACTS 


Copper Cu *’ 
isotopic identification, 4: 3520, 5060 
radioactive disintegration, 4: 3520, 5070 

Curium 
atomic structure, 2: 1479 
nuclear properties, 2: 351; 

Curium isotopes 
formation of, 1: 470 
nuclear properties, 4: 

Curium Cm** 
nuclear properties, 1: 

Curium Cm** 
nuclear properties, 1: 

Curium Cm? 
formation of, 
nuclear properties, 

Curium Cm*** 
nuclear properties, 
Curium Cm*? 
formation of, 
nuclear properties, 1: 
radioactive disintegration, 
Curium 
isotopic identification, 
nuclear properties, 1: 
radioactivity, 4: 6739 
Curium 
isotopic identification, 
nuclear properties, 1: 
radioactivity, 4: 6739 

Curium Cm?*5-247 
nuclear properties, 1: 


4: 5481 


5481 
1960 
1960 


1: 1065 
1: 1065, 1068, 1960 


1: 1065, 1068, 1960 


1: 878, 1065 
1065, 1068, 1960; 2: 1475 
4: 5066 


4: 6739 
1960 


4: 6739 
1960 


1960 


Deuterium 
abundance and distribution, 
abundance in atmosphere, 4: 1131 
deuteron cross section, 1: 263; 2: 
electron levels, 4: 1510 
gamma cross section, 4: 830 
isotopic separation, 4: 1478 
neutron cross section, 1: 1633; 2: 

5960, 5979, 6747 
nuclear properties, 1: 


4; 2722 


948, 1619; 3: 2270; 4: 799, 2441 


777, 1394; 3: 1259, 2236; 4: 4072, 
1: 1435; 2: 169, 173, 229, 378, 470, 536, 893, 1045, 

1074, 1404, 1619, 1987; 3: 399, 763, 1140, 1274, 1403, 1421, 1423, 1718, 
1969, 2017, 2258, 2270; 4: 1802, 2054, 3189, 3797, 4666, 5786 

nuclear reactions, 4: 740, 741, 797, 2441, 2443, 2499, 2778, 2779, 2782, 
3500, 3806, 4047, 4362, 5029, 5318, 5475, 6207 

proton cross section, 4: 799 

triton cross section, 1: 1010, 1160; 4: 2778, 6207 

Deuterons 
(See also Nuclear particles.) 

detection and measurement, 1: 148, 149, 505, 1152; 2: 1256, 1257, 2209; 
3: 1154, 1735; 4: 4652 

disintegration of, 4: 743, 804, 1218, 1223, 1548, 2485, 3522, 6210 

gamma cross section, 2: 1395; 4: 743, 804, 5075, 6210 : 
nuclear reactions, 1: 67, 170, 206, 263, 299, 300, 305, 470, 519, 520, 543, 
671, 693, 812, 814, 835, 879, 884, 1006, 1007, 1008, 1014, 1035, 1042, 1066, 
1161, 1189, 1323, 1432, 1433, 1487, 1700, 1705, 1715, 1663, 1896, 1915, 
1941; 2: 104, 177, 229, 291, 298, 299, 351, 378, 384, 531, 536, 568, 639, 
640, 812, 846, 893, 947, 948, 992, 993, 1014, 1045, 1235, 1392, 1402, 1438, 
1449, 1473, 1477, 1488, 1489, 1499, 1609, 1613, 1614, 1618, 1619, 1620, 
1634, 1685, 1813, 1883, 1971, 1987, 1991, 2027, 2059, 2071, 2139, 2149, 
2150, 2194, 2199, 2209, 2220, 2222; 3: 154, 399, 763, 791, 793, 879, 994, 
1255, 1262, 1273, 1394, 1415, 1419, 1420, 1423, 1473, 1577, 1601, 1608, 
1611, 1660, 1661, 1662, 1664, 1708, 1715, 1725, 1726, 1748, 1750, 1751, 
1759, 1966, 1967, 1970, 2133, 2270, 2277, 2318; 4: 664, 665, 790, 793, 
794, 799, 800, 801, 802, 803, 806, 811, 850, 852, 855, 877, 884, 888, 899, 
900, 907, 908, 1219, 1306, 1517, 1522, 1545, 1563, 2062, 2096, 2441, 2776, 
2782, 3175, 3193, 3196, 3210, 3520, 3525, 3542, 3789, 3809, 3810, 4047, 
4077, 4079, 4084, 4107, 4367, 4370, 4371, 4720, 5027, 5028, 5029, 5030, 
5055, 5069, 5305, 5477, 5478, 5479, 5495, 5502, 5511, 5740, 5751, 5753, 
5755, 5962, 5974, 5976, 5980, 5981, 6447 

radioactive disintegration, 4: 4090, 4362, 4720 

Dineutrons 

detection and measurement, 

Dysprosium 

nuclear properties, 3: 1751 

nuclear reactions, 4: 2777 

Dysprosium isotopes 

abundance and distribution, 1: 1333; 2: 653, 1721; 
nuclear properties, 1: 1941; 3: 1760 

Dysprosium Dy'”’ 

formation of, 3: 2221 


4: 4369 


4: 2291 


jum Dy 
nuclear properties, 3: 2221 
Dysprosium Dy'** 
formation of, 3: 2221 
isotopic identification, 4: 4389 
nuclear properties, 3: 2221 
radioactive disintegration, 4: 4389 


Dysprosium 

isotopic identification, 4: 4103 
radioactive disintegration, 4: 4103 
Dysprosium Dy 


isotopic identification, 4: 4389 


Elements 
(See also individual elements.) 


abundance and distribution, 2: 1978; 3: 285; 4: 277, 736, 738, 


4306, 5972, 6444 

abundance in solar atmosphere, 4: 3107 
atomic structure, 3: 1148 

fission of, 4: 277 


formation and origin, 2: 499, 500, 1982, 1986; 3: 1682; 4: 277, 2821, 


4303, 4304, 4306 
neutron cross section, 3: 769, 1261, 2242; 4: 749, 5493 
Elements, actinide 
(See Actinides.) 
(See also specific actinide elements.) 
Elements, heavy 
atomic weights, 3: 781 
fission properties, 4: 5982 
neutron cross section, 2: 2143 
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Fluorine 
neutron cross section, 1: 1631; 2: 1393; 4: 6742 
nuclear properties, 1: 329, 402, 838; 2: 531, 1971; 3: 1140, 2274; 
4: 1526, 1804, 6201 
nuclear reactions, 4: 2772, 5752 
Fluorine F"’ 
formation of, 2: 568 
Fluorine 
formation of, 1: 498; 2: 1968 
isotopic identification, 4: 1541, 1547 
nuclear properties, 1: 836, 1186, 1932; 3: 493 
Fluorine F'*® 
neutron cross section, 3: 1136; 4: 4366 
nuclear properties, 1: 295; 2: 13, 845, 1093, 1399, 1918; 3: 794, 1276, 
1403, 2327, 2328; 4: 2054, 2752, 5480 a 
1158, nuclear reactions, 4: 792, 874, 1318, 1541, 3525, 4077, 5028, 5032, 5304 


radioactive disintegration, 4: 5536 
Fluorine F*° 

isotopic identification, 4: 5072 

nuclear properties, 4: 3525 

radioactive disintegration, 4: 4077, 5072 
Fluorine F”* 

nuclear properties, 3: 1402 

Francium 

abundance and distribution, 3: 678 
Francium isotopes 

nuclear properties, 3: 2249 

Francium 

isotopic identification, 4: 854, 2340 
radioactive disintegration, 4: 854, 881, 2340 


nuclear properties, 2: 620, 1133, 1273, 2197, 2206; 3: 1128, 1269; 4: Francium Fr?!? 


5005, 5772 
Elements, light 

nuclear reactions, 4: 4080 
Elements, transuranic 

(See also specific transuranic elements such as Plutonium, etc.) 
atomic structure, 4: 3954 

nuclear properties, 2: 774, 1093, 1214 
Erbium 

neutron cross section, 2: 166 

nuclear properties, 2: 2141 

nuclear reactions, 4: 2777 

radioactive disintegration, 4: 5328 
Erbium isotopes 

abundance and distribution, 3: 1935; 4: 2291 
formation of, 3: 1964 

isotopic identification, 4: 5328 

nuclear properties, 3: 1964 

radioactive disintegration, 4: 5231; 5537 
Europium 

nuclear properties, 1: 543, 1043, 2: 1438, 3: 149, 4: 6198 
nuclear reactions, 4: 2769, 2777, 5055 
Europium isotopes 

abundance and distribution, 1: 1498 
isotopic identification, 4: 1215 

neutron cross section, 3: 149 

nuclear properties, 1: 854 

radioactive disintegration, 4: 3212 
Europium 

isotopic identification, 4: 6223 
radioactive disintegration, 4: 6223 
Europium Eu'*® 

isotopic identification, 4: 2777, 6223 
radioactive disintegration, 4: 6223 
Europium Eu'™ 

nuclear properties, 1: 1701 

radioactive disintegration, 4: 2814, 6381 
Europium Eu'** 

isotopic identification, 4: 1546 

nuclear properties, 2: 1972 

Europium Eu'** 

isotopic identification, 4: 1546 

nuclear properties, 1: 543, 1701; 3: 1032 
radioactive disintegration, 4: 2814, 6381 
Europium Eu'** 

nuclear properties, 1: 852; 2: 647 
radioactive disintegration, 4: 904 
Europium 

isotopic identification, 4: 6223 
radioactive disintegration, 4: 6223 
Europium 

isotopic identification, 4: 2777 


abundance and distribution, 4: 6444 
radioactive disintegration, 4: 6444 
Francium Fr?! 

nuclear properties, 1: 1316 
Francium 

isotopic identification, 4: 5301 
radioactive disintegration, 4: 5301 
Francium Fr??3 
radioactive disintegration, 4: 1586 


Gadolinium 

nuclear properties, 1: 1202; 3: 1751 
nuclear reactions, 4: 2769, 2777, 5055 
Gadolinium isotopes 

abundance and distribution, 1: 958, 1498; 4: 2291 
nuclear properties, 1: 854 
Gadolinium 

isotopic identification, 4: 2777, 5055 
radioactive disintegration, 4: 5055 
Gadolinium Gd'™ 

nuclear properties, 1: 1202 
Gadolinium 

isotopic identification, 4: 5055 
nuclear properties, 1: 543 
radioactive disintegration, 4: 3826, 5055, 6381 
Gadolinium Gd’ 

isotopic identification, 4: 1215 
Gadolinium Gd'*” 

isotopic identification, 4: 1215 
Gadolinium Gd'** 

isotopic identification, 4: 5055 
nuclear properties, 2: 2209 
radioactive disintegration, 4: 5055 
Gadolinium Ga'*' 

nuclear properties, 2: 2209 

Gallium a 

atomic structure, 1: 800 


nuclear properties, 2: 299; 3: 2259; 4: 1795, 6198 


Gallium isotopes 

abundance and distribution, 3: 2220 
nuclear properties, 4: 3511, 5016 
radioactive disintegration, 4: 6381 
Gallium Ga® 

radioactive disintegration, 4: 6180 
Gallium 

nuclear properties, 2: 1814 
Gallium Ga*® 

nuclear properties, 4: 3796 
Gallium 

nuclear properties, 1: 1029 
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Gallium Ga” 
nuclear properties, 1: 327, 1029, 1927; 2: 167 
radioactive disintegration, 4: 2093 
Gallium Ga” 
nuclear properties, 2: 299 
Germanium 
nuclear properties, 2: 298, 299 
nuclear reactions, 4: 3404, 4680, 4682 
Germanium isotopes 
abundance and distribution, 2: 147, 1212 
nuclear reactions, 4: 5231 
Germanium 
nuclear properties, 
Germanium Ge” 
nuclear properties, 1: 326; 
Germanium Ge” 
nuclear properties, 2: 299; 
radioactive disintegration, 4: “5334 
Germanium Ge” 
nuclear properties, 3: 843 


2: 299 


nuclear properties, 2: 299 
Germanium Ge” 

nuclear properties, 2: 299 
Germanium Ge” 
nuclear properties, 3: 189 


fission of, 2: 1975 

neutron cross section, 1: 979; 3: 1392, 1949 

nuclear properties, 2: 687, 1269, 1438, 2027, 2028; 3: 1255, 1611, 1751 
nuclear reactions, 4a 740, 3810, 3979, 4950, 5984 

photodisintegration of, 4: 5984 


nuclear properties, 1: 1644 

Gold Au'™* 

nuclear properties, 1: 1477; 3: 887 
Gold Au'* 

nuclear properties, 1: 1477; 3: 887 
Gold Au'* 

nuclear properties, 1: 1477; 3: 887 
Gold Au'” 


Pa fore, 1863; 3: 1397; 4: 6460 
: 889, 2461, 5514 

radioactive 4: 1582, 5231 

Gold Au'* 


neutron cross section, 1 2 
nuclear properties, 1: 6, 143, 837, 1188, 1877, 1924, 1927; 2: 1268, 
1693, 1694, 1840, 1887; 3: 492, 843, 887, 897, 1013, 1316, 1753, 1754, 


2335 
radioactive disintegration, 4: 889, 909, 1571, 5059, 6180 


isotopic identification, 4: 5514 

neutron cross section, 4: engl 

nuclear properties, 1: 1191; 3: 1467; 4: 5775 
radioactive disintegration, 4: ie, 5514, 5775 
Gold 

isotopic identification, 4: 2777 
Gold 

isotopic identification, 4: 2777 


Hafnium 
analysis, 1: 283, 1204, 1208, 1719, 1726; 2: 420, 2085; 4: 4562, 5638, 
5645, 5646, 6560 
neutron cross section, 2: 166 
nuclear reactions, 4: 850, 852, 2777 
Hafnium isotopes 
abundance and distribution, 1: 467; 3: 2220 
nuclear properties, 3: 2253 
Hafnium 
isotopic identification, 4: 852 
Hafnium 
formation of, 2: 992 
nuclear properties, 2: 992, 1691 


Hafnium Hf 
nuclear properties, 1: 107, 325; 2: 286, 287, 1139, 1140; 3: 881, 1162, 
2020, 2021 
radioactive disintegration, 4: 857, 865, 4109, 5538 
Hafnium Hf'™ 


radiation absorption by, 1: 1484 
Heavy elements 

(See Elements, heavy.) 
Helium 


atomic structure, 2: 869 
isotopic separation, 4: 227 
nuclear properties, 2: 869; 3: 395; 4: 782 


Helium isotopes 
abundance and distribution, 
Helium He* 
detection and measurement, 3: 2270 
deuteron cross section, 1: 978, 1006; 4: 5974 
formation of, 2: 247, 948, 1392, 1403, 1616, 1619, 2151, 2152; 3: 399, 
1423, 2270 
isotopic identification, 4: 2439, 3540 
isotopic separation, 1: 1607, 1608, 1660; 2: 247, 759; 3: 1250; 
4: 5259 
neutron cross section, 
4: 1549, 4360 
nuclear properties, 1: 1004, 1011, 1024, 1886; 2: 229, 781, 1093, 1977, 
1981; 3: 1260, 1420, 1956, 2258; 4: 772, 3797, sees, 5515, 6009, 6426 
nuclear reactions, 4: 806, 2442, 5974 
Helium He* 
(See also Alpha particles.) 
formation of, 3: 399, 1420, 1586 
isotopic identification, 4: 806, 858, 2440 
isotopic separation, 4: 5259 
nuclear properties, 1: 667; 2: 781; 
radioactive disintegration, 4: “867 
Helium He* 
nuclear properties, 1: 667; 4: 5970 
nuclear reactions, 4: 2770 
Helium He* 
isotopic identification, 4: 5986 
nuclear properties, 1: 986, 1186, 1932; 2: 1690; 3: 491 
radioactive disintegration, 4: 2086 
Holmium 
neutron cross section, 4: 5231 
Holmium isotopes 
abundance and distribution, 4: 2291 
formation of, 2: 2220 
isotopic identification, 4: 5328 
nuclear properties, 2: 638 
radioactive disintegration, 4: 5328 
Holmium Ho'” 
isotopic identification, 4: 5056 
radioactive disintegration, 4: 5036 
Holmium Ho” 
isotopic identification, 4: 5056 
nuclear properties, 


1: 955; 2: 498, 2124 


1: 1167; 2: 1388, 2145; 3: 1965, 1971; 


3: 2258; 4: 5974 


1: 1277 
radioactive disintegration, 4: 5056 
Holmium Ho’ 

isotopic identification, 4: 5056 
nuclear properties, 1: 1277 
radioactive disintegration, 4: 5056 
Holmium Ho'™ 

isotopic identification, 4: 5056 
radioactive disintegration, 4: 5056 
Holmium Ho'™ 

isotopic identification, 4: 5056 
nuclear properties, 1: 1277 
radioactive 4: 5056 
Holmium 

nuclear reactions, 44: 5537 
Holmium 


nuclear properties, 2: 2221; 3: 2338 


radioactive disintegration, 4: is. 4386 
Holmium 
isotopic identification, 4: 2777 


Hydrogen : 
(See also Deuterium; Tritium.) 
4: 2722 
1: 832, 1456; 2: 261, 323; 


abundance and distribution, 
atomic structure, 
2496 

energy levels, 4: 1510 
formation of, 3: 2159; 4: 5765 
gamma cross section, 4: 3110 
isotopic separation, 4: 227 


3: 2037; 4: 2476, 


radioactive disintegration, 4: 6684 
Germanium 
; nuclear properties, 3: 1581 
Germanium Ge™ 
radioactive disintegration, 4: 6381 
Germanium 
radioactive disintegration, 4: 6381 
Gold 
Gold isotopes 
alpha cross section, 4: 5302 
isotopic separation, 3: 1389 
Gold . 
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Hydrogen Iodine 
2, neutron cross section, 1: 740,989; 2: 777; 3: 1391, 1952, 2236; isotopic identification, 4: 4243 
4: 1199, 3171, 4072, 4659, 5000, 5979 nuclear properties, 1: 996; 2: 288, 597, 808, 842, 1667, 1670, 2205; 
nuclear properties, 1: 7, 1464, 1465, 1675; 2: 175, 323, 1312; 3: 3: 188, 191, 496, 910, 1313, 1317, 1431 
1403; 4: 782, 838, 1801, 1804, 4054, 4666, 4716, 5014, 6201 radioactive disintegration, 4: 893, 1314, 2077, 2080, 3549, 4701, 4954, 
nuclear reactions, 4: 1203, 1489, 2114, 2354, 3110, 3174, 3456, 3463, 5995, 6465 
3465, 3972, 4610, 4611, 4613 radiometric analysis, 1: 918; 3: 1181, 2127, 2302; 4: 6, 87, 946, 
Hydrogen isotopes 3684, 3923, 5385 
abundance and distribution, 3: 2227; 4: 1131 Iodine I? 
isotopic separation, 4: 166, 1478, 4322 nuclear properties, 2: 1669 
Iodine 
Indium isotopic identification, 4: 1546 
atomic structure, 1: 800 nuclear properties, 2: 1670 
neutron cross section, 1: 1640; 3: 764; 4: 810, 3175, 3805 Iodine I'™ 
nuclear properties, 4: 2051, 6198 isotopic identification, 4: 1546 
nuclear reactions, 4: 3170 nuclear properties, 1: 1359 
Indium isotopes lodine ij 
abundance and distribution, 1: 1594; 3: 2220 nuclear properties, 2: 1670, 1671, 1989 i 
nuclear properties, 2: 285 Todine 1'°* * 
Indium In“”~*°* nuclear properties, 1: 692 
radioactive disintegration, 4: 899 Iodine 
Indium In‘”® nuclear properties, 2: 1000 
nuclear properties, 3: 995 Iridium 
Indium In‘ fission of, 2: 1975 
nuclear properties, 2: 1689 neutron cross section, 1: 979 
radioactive disintegration, 4: 1567 nuclear properties, 2: 1438, 1972, 2027 
Indium In‘” Iridium isotopes 
nuclear properties, 3: 995 formation of, 1: 670 
separation of isomers, 4: 4640 nuclear properties, 3: 2253 
Indium In'* Iridium Ir” 
nuclear properties, 4: 2052 isotopic identification, 4: 3542 
Indium In'“* radioactive disintegration, 4: 3542 
formation of, 3: 1659 Iridium Ir ** 
nuclear properties, 3: 1028, 1659, 2026 isotopic identification, 4: 3542 
radioactive disintegration, 4: 862, 1313 radioactive disintegration, 4: 3542 
separation of isomers, 4: 4640 Iridium Ir'*® 4 
Indium In‘” isotopic identification, 4: 3542 
neutron cross section, 2: 936 radioactive disintegration, 4: 3542 
nuclear properties, 2: 1093, 1139, 1269, 1612, 1972; 3: 1418, 1465; Iridium Ir'™ 
4: 2052 radioactive disintegration, 4: 5778 
radioactive disintegration, 4: 6237 Iridium Ir? in 
Indium In** nuclear properties, 1: 157, 885, 1698; 3: 2018, 2019 
neutron cross section, 1: 136; 2: 1800 Iridium Ir'™ 
radioactive disintegration, 4: 4102 isotopic identification, 4: 3548 
radioactivity, 4: 6748 nuclear properties, 1: 331; 3: 2019 
Indium In'”~“* radioactive disintegration, 4: 6227 
nuclear properties, 3: 886 Iridium Ir'® 
Iodine isotopic identification, 4: 2777 
atomic structure, 1: 1456 Iridium Ir'” 
neutron cross section, 3: 764; 4: 810, 2045 isotopic identification, 4: 2777 
radiometric analysis, 4: 2636, 3683 Iron 
Iodine isotopes (See also Steel.) 
abundance and distribution, 3: 2223 abundance and distribution, 3: 2222 
formation of, 1: 67, 470 neutron cross section, 1: 140, 141, 656,657; 2: 526; 3: 1392; 4: 
isotopic identification, 4: 2337 746, 5979 
nuclear properties, 1: i14 nuclear properties, 2: 1814 
Iodine nuclear reactions, 4: 740, 4950 
isotopic identification, 4: 1566, 6205 Iron isotopes 
radioactive disintegration, 4: 1566 abundance and distribution, 2: 757; 3: 2220 
lodine 17° Iron Fe™ 
isotopic identification, 4: 868, 1566, 6205 nuclear properties, 1: 1008, 1014 
radioactive disintegration, 4: 868, 1566 Iron Fe™ 
Iodine 1'** nuclear reactions, 4: 2444 
isotopic identification, 4: 1566, 6205 tron Fe™ 
nuclear properties, 3: 1467 isotopic identification, 4: 3998, 3999 
radioactive disintegration, 4: 868, 1566 neutron cross section, 3: 1136 
lodine 1'”* - nuclear properties, 2: 1404 
formation of, 2: 1617 nuclear reactions, 4: 4073 
isotopic identification, 4: 6205 Iron Fe“ 
radioactive disintegration, 4: 868 formation of, 1: 470 
Iodine isotopic identification, 4: 4370 
alpha cross section, 4: 5302 nuclear properties, 1: 1871 
neutron cross section, 2: 936 Iron Fe * 
nuclear properties, 2: 233, 1404, 1617, 1972; 3: 1403, 1407 nuclear properties, 3: 1662, 1685; 4: 5486 
lodine 1'** nuclear reactions, 4: 6195 
isotopic separation, 4: 4321 Iron Fe” 
neutron cross section, 1: 136; 2: 1800 nuclear properties, 1: 1153; 3: 1141, 1583, 1662, 1717 
radioactive disintegration, 4: 5943 radioactive disintegration, 4: 1582 
Iodine Iron Fe™ 
nuclear properties, 3: 761, 1268, 1407 isotopic separation, 4: 5447 
radioactive disintegration, 4: 791 radioactive disintegration, 4: 4099 
Iodine 1" Iron Fe™ 
formation of, 1: 62, 469; 2: 1536 formation of, 1: 469, 470 
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isotopic identification, 4: 3019, 4370 


(See also specific isotopes listed by mass number under specific ele- 
ments such as Carbon C™, etc.) 

abundance and distribution, 1: 138, 471, 1165, 1376, 1755, 1839, 1840; 
2: 15, 16, 155, 390, 497, 499, 500, 921, 922, 1214, 1215, 1376, 1579, 
1954, 1956, 1978; 3: 150, 1682, 1957; 4: 277, 733, 736, 1206, 3134, 
3509, 3757, 3995, 4305, 4306, 5011, 5972, 6165, 6444 

atomic structure, 1: 499; 4: 1212 

gamma cross section, 1483 

neutron cross section, 2: 530, 535; 4: 5292 

nuclear properties, 1: ioe, 152, 170, 468, 652, 803, 809, 1165, 1298, 1659, 
1704, 1837, 1838, 1857, 1915; 2: 341, 782, 822, 923, 937, 949, 994, 1092, 
1215, 1232, 1246, 1312, 1818, 1976, 2159; 3: 387, 404, 407, 781, 1714, 
1722, 2250, 2267, 2273, 2324; 4: 756, 1208, 1523, 1793, 2426, 2427, 
5011, 5481, 5487, 5489, 6685 

nuclear reactions, 4: 2775, 2784, 4302, 5300, 5474 

radioactive disintegration, 4: 2099, 2809, 4070, 4198, 4302, 4390, 5001, 
5002 

radiometric analysis, 4: 5385 

separation methods, 1: 1348; 2: 501,927; 3: 1089; 4: 2717, 3479, 
4319, 5393 

tables, 1: 465, 643, 1277, 1838; 2: 228, 1215; 4: 4636, 6655 

Isotopes separation methods 
(See also subhead isotopic separation under specific isotopes.) 
centrifugal, 1: 478; 4: 495, 2720 

chemical exchange, 4: 121, 229, 1397, 1477, 1479, 1743, 1744, 2650, 
2718, 2719, 2720, 4255, 4321, 4322, 4323, 4417, 4638, 4641, 5258, 6466 
distillation, 4: 1478, 2015, 2720, 3214 

electrolytic, ‘1: 116, 474, 960, 1135, 1378; 2: 153, 154, 760, 924, 925; 
3: 139; 4: 1188, 4640 

electromagnetic, 1: 476, 478, 1041, 1282, 1283, 1644, 1714, 1864; 2: 
156; 3: 139, 501, , 2226; 4: 1126, 1742, 2014, 2717, 5447 
electrophoresis, 739 

gaseous diffusion, 1: 1378; 2: 1797; 3: 501; 4: 228, 6107, 6628 
gaseous exchange, ;. 63, 113, 474, 475, 1280, 1281 

general and theoretical, 4: 3137 

ion exchange, 4: 6587 

solid-gas fractionation, 4: 2293 

Szilard-Chalmers reaction, 2: 354, 502, 1159, 1160, 1798 

thermal diffusion, 1: 478, 1134, 1280, 1607, 1660; 2: 1580; 3: 390, 
1250; 4: 227, 230, 1187, 1189, 2716, 2720, 3480, 4318, 4639, 5259, 
5260, 5448, 5449, 5712, 5941, 5942, 6656 


Krypton 

deuteron cross section, 4: 5978 
neutron cross section, 4: 6431 
nuclear properties, 4: 6414 
nuclear reactions, 4: 790 
Krypton isotopes 

abundance and distribution, 4: 5714 
nuclear properties, 1: 114, 117 
separation methods, 4: 495 
Krypton Kr” 

formation of, 1: 1482 

nuclear properties, 1: 1482 
Krypton 

formation of, 1: 1482 

nuclear properties, 1: 1482 
Krypton Kr® 

isotopic identification, 
neutron cross section, 
Krypton Kr®! 
radioactive disintegration, 4: 5998 
Krypton 

nuclear properties, 4: 758 
radioactive disintegration, 
Krypton 

formation of, 1: 1482 
nuclear properties, 3: age 
radioactive disintegration, 
Krypton 

neutron cross section, 2: 1964 
nuclear properties, 2: 533; 3: 1315 
Krypton Kr™* 

nuclear properties, 3: 1315 


4: 3223 


4: 5782 
: 5782, 6235 


Lanthanides 

place in periodic system, 
Lanthanum 

neutron cross section, 4: 5979 
nuclear reactions, 4: 4950 


4: 1038 


Lanthanum isotopes 

abundance and distribution, 1: 704; 4: 656 . 
nuclear properties, 1: 854,1715 
Lanthanum La 

isotopic identification, 4: 1307, 3973 
Lanthanum La 

isotopic identification, 4: 3973, 5327 

radioactive disintegration, 4: 5327 
Lanthanum La 

isotopic identification, 4: 1307, 3973 

nuclear properties, 1: 703, 1042 

Lanthanum La 

isotopic identification, 4: 1307 

nuclear properties, 1: 703 
Lanthanum 

formation of, 2: 1617 

nuclear properties, 1: 703, 1042, 1203 

Lanthanum 
nuclear properties, 2: 1617 

radioactive disintegration, 4: 4105 

Lanthanum La 

nuclear properties, 1: 1042, 1928; 3: 1720; 4: 760 
nuclear reactions, “a 1319 

Lanthanum La“° 

formation of, 2: 1665 

isotopic identification, 4: 1319 

isotopic separation, 1: ‘1282 

neutron cross section, 1: 975; 2: 2137 

nuclear properties, 1: 331; 2: 1663, 1664, 1673 
radioactive disintegration, 4: 898, 1319, 2093 
Lanthanum La‘ 


nuclear properties, 2: 1666, 1878 
Lead 
fission of, 2: 1975; 3: 1726; 4: 791 


gamma cross section, 2: 1166; 4: 809 
neutron cross section, 1: 140, 979; 2: 527, 777, 1596, 2143; 3: 764, 
1392, 1712, 2236; & 742, 4072, 4365, 4659, 5745 

nuclear properties, 2: 846; 3: 766, 1712; 4: 191, 1528, 4085 
nuclear reactions, ¢ “740, 809, 1306, 1517, 2773, 2805, 3518, 4628, 5984 
photodisintegration of, 4: 5984 

Lead isotopes 

abundance and distribution, 2: 481, 1791, 2073, 2123; 4: 459, 3049 
isotopic identification, 4: 1306 

nuclear properties, 2: 1383; 3: 2249, 4: 4056 

Lead Pb? 

isotopic identification, 4: 1578 

Lead . 
fission of, 3: 1726 
nuclear properties, 
radioactive disintegration, 

Lead Pb 205 
isotopic identification, 4: 6233 

Lead Pb 2% 

nuclear properties, 4: 2427, 6200 
nuclear reactions, 4: 4058 


4: 5771 
4: 3824 


Lead Pb?” 

nuclear properties, 3: 1397, 1719; 4: 1207, 3796, 4058, 5299, 5745, 
6200 

nuclear reactions, 4: 4058 

Lead Pb?” 


abundance and distribution, 4: 3050 
fission of, 3: 1726 ™ 

nuclear properties, 4: 4058, 5745, 6200 
nuclear reactions, 4: 5985 
photodisintegration of, 4: 5985 
radioactive disintegration, 4: 4385 
Lead 

nuclear properties, 
Lead Pb?'° 

nuclear properties, 
radioactive disintegration, 
Lead Pb*” 

nuclear properties, 2: 550, 1132, 1440 
radioactive disintegration, 4: 1767, 4385 
Lead Pb?“ 
nuclear properties, 
radioactive disintegration, 
Lithium 

gamma cross section, 4: 809 

neutron cross section, 1: 1636; 2: 777; 4: 5979 

nuclear properties, 1: 5, 329, 838, 1702; 2: 1264, 2153; 3: 1140, 1255, 

2259, 2274; 4: 782, 1526, 1795 


1: 1316; 3: 1712; 4: 4058, 6200 058, 6200 


1: 330, 1189; 2: 967, 1132; 3: 1989; 4: 4058 
4: 853, 891, 1576, 4696 


2: 623; 3: 1472, 1595 
4: 2810 


NUCLIDE 


isotopic identification, 4: 5269 

isotopic separation, 4: 2015 

nuclear properties, i: 520, 693, 815, 884, 1441, 1487, 1863; 2: “291, 
1392, 1600, 1611, 1618, 1968; 3: 1608, 1967, 2258, 2266, 2276, 2294; 4: 


nuclear reactions, 4: 803, 907, 3200, 4079, 4367, 5069, 5478, 5498, 5983, 


formation of, 1: 4, 1929; 2: 1135, 2196; 3: 898, 1741, 1968, 2294 
gamma cross section, 4: 5986 

isotopic Joo acetyl 4: 795, 801, 803, 1224, 3524, 4697 

isotopic separation, 4: 2015 

a peel 1: 1636; 4: 6211, 6432 

nuclear properties, 1: 295, 520, 813, 884, 987, 1863; 2: 291, 566, 629, 
993, 1094, 1135, 1392, 1404, 1497, 1611, 1803, 1972; 3: 399, 794, 895, 
898, 1163, 1262, 1270, 1272, 1276, 1403, 1417, 1586, 1608, 1741, 1968, 
2258, 2266, 2294, 2327; 4: 1796, 2054, 2063, 2767, 3194, 3796, 3801, 
5069, 5298, 5968, 6432, 6433, 6437 

nuclear reactions, 4: 803, 858, 2044, 2440, 3194, 3808, 5069, 5502, 5983, 
5986, 6432, 6446, 6447 

photodisintegration of, 4: 5983 

proton cross section, 1: 1015 

radioactive disintegration, 4: 1579, 3209, 3521 

Lithium Li* 

formation of, 1: 1013 

isotopic 4: 790, 803, sore 

nuclear properties, 1: 167; 2: 3: 2258 

radioactive disintegration, 4: 114, 790, , 2683, 5500, 5978, 6211, 6468 

Lithium Li” 

radioactive disintegration, 4: 1570 

Lutetium 

nuclear properties, 2: 992; 4: 6198 

nuclear reactions, 4: 850, 852 

Lutetium isotopes 

abundance and distribution, 3: 1935 

nuclear properties, 2: 638 

Lutetium Lu’”® 

isotopic identification, 4: 852 

nuclear properties, 1: 1277 

Lutetium 

isotopic identification, 4: 852 

nuclear properties, 1: 1277 

Lutetium Lu '? 

isotopic identification, 4: 852 

nuclear properties, | A: 1277 

Lutetium Lu 

isotopic identification, 4: 852 

Lutetium 

isotopic identification, 4: 852, 883 

nuclear properties, 3: 494, 2338 

radioactive disintegrations, 4: 883, 3216, 3553, 5231 

Lutetium Lu 

isotopic identification, 4: 2777 


Magnesium 

alpha cross section, 1: 288 

neutron cross section, 1: 1631; 2: 777, 1393; 4: 1520, 3172, 4372 
nuclear properties, 1: 329; 2: 8, 846; 3: 994, 2024, 2274 

Magnesium isotopes 

abundance and distribution, 2: 149 

nuclear properties, 1: 1700 

Magnesium Mg** 

deuteron cross section, 1: 812 

nuclear properties, 1: oid, 1524; 2: 1, 14, 1404, 1499; 3: 791, 1316, 
1664, 1708; 4: 878 

nuclear reactions, 4: 1806 

radioactive disintegration, 4: 4690 

Magnesium Mg* 

nuclear properties, 1: 295, 814, 1894; 2: 1404, 1620; 3: 791; 4: 
767, 5027 

nuclear reactions, 4: 5479, 5981 

Magnesium Mg** 

deuteron cross section, 1: 812 

nuclear properties, 1: 295,814; 2: 1404; 3: 791 

nuclear reactions, 4a 5479, 5981 
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Magnesium 

isotopic identification, 4: 5495, 6195, 6746 
nuclear properties, 1: 1034 

Manganese 

neutron cross section, 2: 525, 1085; 4: 2422 
nuclear reactions, 4: 4099, 5305 = 
Manganese isotopes 

formation of, 1: 470 | 
Manganese 
radioactive disintegration, 4: 1694 ; 
Manganese Mn * 

formation of, 3: 154 

isotopic identification, 4: 4370 

nuclear properties, 1: 225; 3: 892 

Manganese Mn“ 

formation of, 3: 1662 

isotopic identification, 4: 4073, 4370 

radioactive disintegration, 4: 2077, 3831 

Manganese Mn™ 

neutron cross section, 4: 1515, 4679 

nuclear properties, 2: ; A 3: 1397, 2256; 4: 2435, 5486, 6435 

nuclear reactions, 4: 2339, 4679, 5750 

Manganese Mn* 

formation of, 3: 154 

neutron cross section, 1: 136; 2: 1800 


nuclear reactions, 4: 2444 
Mercury 

atomic structure, 1: 182 

fission of, 2: 1975 

neutron cross section, 1: 979, 3: 1575; 4: 4365 
nuclear properties, 2: 233, 4: 1528 
nuclear reactions, 4: 740, 2777, 4950, 5984 
photodisintegration of, 4: 5984 
Mercury isotopes 

abundance and distribution, 3: 2220, 4: 5714 
formation of, 1: 470 

isotopic separation, 4: 1742 

nuclear properties, 3: 1751, 2253 
separation methods, 3: 1340, 2226 
Mercury Hg'™ 

nuclear reactions, 4: 2461 

radioactive disintegration, 4: 1593, 6460 
Mercury Hg'* 

nuclear properties, 3: 1316 

physical properties, 4: 3997, 6654 
radioactive disintegration, 4: 909, 1582 
Mercury 

nuclear properties, 3: 1249, 4: 1213 
Mercury 

nuclear properties, 3: 1249 
Mercury Hg” 
nuclear p rties, 
Mercury H 
isotopic identification, 4: 1578 

nuclear properties, 1: 688, 1474, 2: 1131 

radioactive disintegration, 4: 1578, 1823, 2717 

radiometric analysis, 4: 3684 
Mercury 

radioactive disintegration, 4: 1823 

radiometric analysis, 4: 3684 

Molybdenum 

deuteron cross section, 2: 640 

neutron cross section, 4: 5979 

neuclear properties, 1: 544, 834, 1506, 2: 574 

proton cross section, 2: 640 

Molybdenum isotopes 

abundance and distribution, 3: 2220 

nuclear properties, 1: 305 

Molybdenum Mo” 

formation of, 3: 1478 

nuclear properties, 3: 1478 

Molybdenum 

nuclear properties, 2: 639, 3: 1397 

Molybdenum Mo® 

formation of, 3: 1478 

nuclear properties, 3: 1478 

radioactive disintegration, 4: 1569, 5334 i 
Molybdenum Mo™ 

nuclear properties, 1: 299, 2: 640 

Molybdenum Mo” 

nuclear properties, 1: 299, 300; 2: 640 


1397 


Lithium ‘ 
nuclear reactions, 4: 740, 809 
triton cross section, 4: 6207 
Lithium isotopes 
separation methods, 2: 153, 154 
Lithium 
6443 
6207, 6446 
photodisintegration of, 4: 5983 
Lithium Li’ 
radioactive disintegration, 4: 2083, 2093 
Manganese Mn™ 
‘ 
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Molybdenum Mo” 
isotopic identification, 4: 5485 
nuclear properties, 1: 300, 2: 640; 4: 5485 
Molybdenum Mo” 
nuclear properties, 1: 300; 3: 1397 
Molybdenum Mo” 
nuclear properties, 1: 299 
Molybdenum Mo” 
formation of, 3: 760, 1265, 1726 
nuclear properties, 3: 1474 


isotopic identification, 4: 5485 
nuclear properties, 4: 5485 
nuclear reactions, 4: 6236 


Neodymium 
nuclear properties, 2: 1675 


radioactive disintegration, 4: 905, 1580 
Neodymium isotopes 
abundance and distribution, 1: 706, 2: 1015, 4: 656 
formation of, 2: 1675, 2220 
isotopic identification, 4: 1215 
nuclear properties, 1: 854 
Neodymium Nd'** 

isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Neodymium 

isotopic identification, 4: 5327 
radioactive disintegration, 4: 5327 
Neodymium 

nuclear properties, 2: 1449 
Neodymium Nd‘* 

nuclear properties, 2: 1449 
Neodymium 

neutron cross section, 2: 1087 
Neodymium Nd'*’ 

nuclear properties, 2: 1674 
radioactive disintegration, 4: 5539 
Neodymium 

nuclear properties, 3: 1397 

Neon 


atomic structure, 2: 326 

deuteron cross section, 4: 5978 

nuclear properties, 1: 402, 2: 571, 4: 782, 1526 
nuclear reactions, 4: 790 

Neon isotopes 

abundance and distribution, 3: 2220, 4: 5714 
separation methods, 4: 6656 

Neon 

formation of, 2: 13 

isotopic separation, 5712 

nuclear properties, 14, 3: 1402; 4: 5480, 5994, 6434 
nuclear reactions, 4: 3193, 3196, 5030, 5499 
radioactive disintegration, 4: 2683, 5536, 5994 
Neon Ne” 

isotopic identification, 4: 3193, 5030 

nuclear properties, 4: 758 

nuclear reactions, 4: 3193, 3196, 5030 

Neon Ne” 

formation of, 3: 2329 

isotopic identification, 4: 3193, 5030 

nuclear properties, 2: 568 

nuclear reactions, 4: 3193, 3196, 5030, 6682 
Neon Ne” 

formation of, 2: 568 

isotopic identification, 4: 3193, 5030 

nuclear properties, 4: 6683 

radioactive disintegration, 4: 4691, 5065, 6682, 6683 
Neptunium 

atomic structure, 2: 1033, 1479 

fission of, 2: 35i 

nuclear properties, 1: 193,542; 2: 989, 2059 


4: 
2: 


abundance and distribution, 1: 1962 
Neptunium Np**' 

isotopic identification, 4: 4000 
radioactive disintegration, 4: 4000 
Neptunium Np*™* 

formation of, 1: 1229, 2: 1489, 1614 
nuclear properties, 2: 1489, 1614 
radioactive disintegration, 4: 1586 


Neptunium Np”** 

formation of, 2: 1489 

nuclear properties, 2: 1489 

radioactive disintegration, 4: 1586 

Neptunium Np”* 

formation of, 2: 1477, 1489 . 

nuclear properties, 2: 1489 

radioactive disintegration, 4: 1586 

Neptunium Np*”’ 

abundance and distribution, 4: 6444 

fission of, 2: 1476 

formation of, 1: 879 

neutron cross section, 2: 1476 

nuclear properties, 1: 206, 1064, 1066, 2: 888, 1306, 1477 
radioactive disintegration, 4: 6444 

Neptunium Np”* 

formation of, 2: 1477 

nuclear properties, 3: 873 

radioactive disintegration, 4: 1586, 5784 

Neptunium Np*** 

formation of, 2: 1470 

radioactive disintegration, 4: 1586 

Nickel 

atomic structure, 1: 1577, 1721 

neutron cross section, 1: 1636; 2: 526; 4: 2422, 5522 
nuclear properties, 2: 8, 1441, 1814; 3: 1611 
Nickel isotopes, 

neutron cross section, 2: 1385; 4: 5231 
packing fractions, 2: 1983 
radioactive disintegration, 4: 1592 
Nickel Ni*” 

formation of, 2: 1617 

nuclear properties, 4: 5770 
radioactive disintegration, 4: 862, 5770 
Nickel Ni* 

neutron cross section, 1: 1636; 2: 166; 4: 
nuclear properties, 2: 1617, 1972, 1983; 4: 5486 
nuclear reactions, 4: 5060 

Nickel Ni*® 

nuclear properties, 1: 1153; 3: 889, 1583 
radioactive disintegration, 4: 6467 

Nickel Ni® 

abundance and distribution, 4: 3134 

alpha cross section, 4: 6206 

isotopic identification, 4: 5485 
neutron cross section, 1: 1636; 2: 166; 4: 5522 
nuclear properties, 2: 1, 1983; 4: 5485 
nuclear reactions, 4: 5003, 6206 

radioactive disintegration, 4: 909, 4690 
Nickel 

nuclear properties, 2: 1983; 4: 5484 
nuclear reactions, 4: 888 
Nickel Ni™ 

abundance and distribution, 4: 3134 

neutron cross section, 4: 5522 

nuclear properties, 2: 1983 
Nickel 

nuclear properties, 3: 889 

radioactive disintegration, 4: 6467 
Nickel Ni* 

abundance and distribution, 4: 3134 

nuclear reactions, 4: 4107, 5060 

nuclear properties, 2: 1983 
Nickel 

nuclear properties, 3: 1312 

radioactive disintegration, 4: 862, 869 
Niobium 

neutron cross section, 4: 5979 
Niobium isotopes 

nuclear properties, 2: 1129 

Niobium Nb” 


neutron cross section, 2: 2143 

nuclear properties, 2: 233; 3: 1581; 4: 4060 
Niobium Nb** 

nuclear properties, 3: 2018, 2019 
Niobium Nb” 

nuclear properties, 1: 1706; 2: 999 
radioactive disintegration, 4: 5334 
Niobium 

nuclear properties, 3: 879 


radioactive disintegration, 4: 4702 
Molybdenum Mo'® 
radioactive disintegration, 4: 5334 
Niobium Nb” 


NUCLIDE 


Niobium Nb” 

radioactive disintegration, 4: 3211 
Niobium Nb® 

radioactive disintegration, 4: 6236 
Nitrogen 

deuteron cross section, 4: 5978 

neutron cross section, 1: 144, 740, 1631; 2: 777, 1393; 3: 2236; 

4: 1199, 5979 

nuclear properties, 1; 302, 329, 402; 2: 177; 3: 1940, 2274; 4: 1526 
nuclear reactions, 4: 790, 1203, 2064, 2114, 2771, 4085, 5031 

radiation cross section, 4: 5323 
Nitrogen isotopes 

abundance and distribution, 1: 471; 4: 2414, 2715 

separation methods, 1: 478, 1281; 4: 6656 
Nitrogen 

nuclear properties, 2: 1265; 4: 5994 

radioactive disintegration, 4: 2683, 5994 
Nitrogen 

formation of, 1: 489, 1893; 2: 1403, 1618; 3: 399, 1394, 2327, 2337 
isotopic identification, 4: 1219, 1541, 1543, 1544 

nuclear properties, 1: 1035; 3: 2337; 4: 2053 

radioactive disintegration, 4: 1543, 1544, 2062, 2083 
Nitrogen N“ 

formation of, 1: 1893; 3: 2327 

isotopic identification, 4: 3809 

neutron cross section, 2: 174; 3: 1136, 1965, 1971; 4: 4366, 6745 
nuclear properties, 1: 4, 295,497; 2: 8, 174, 568, 783, 1141, 1191, 

1401, 1403, 1404; 3: 1009, 1260, 1273, 1748, 1941, 2257; 4: 2435, 

2763, 2775, 5023, 5749, 5980 

nuclear reactions, 4: 1541, 2442, 3812 

radioactive disintegration, 4: 4619, 5269 
Nitrogen 

abundance and distribution, 4: 3967 

formation of, 1: 63; 3: 1273 
isotopic separation, 1: 113; 4: 5260, 6656 

nuclear properties, 1: 295; 3: 1715; 4: 2435, 5008 
nuclear reactions, 4: 4084, 5032 r 
Nitrogen N** 
nuclear properties, 
Nitrogen 
formation of, 2: 1971 

nuclear properties, 2: 531, 1970, 1971; 3: 2275 


2: 533, 1980; 3: 1715 


Osmium 

nuclear reactions, 4: 2777, 3542 
Osmium isotopes 

formation of, 1: 670 


production, 4: 5845 
Osmium 


isotopic identification, 4: 5327 


radioactive disintegration, 4: 5327 
Osmium Os™ 

neutron cross section, 1: 840 
Osmium Os"** 


isotopic identification, 4: 5975 
nuclear properties, 1: 840 


radioactive disintegration, 4: 6001 


Osmium 

nuclear properties, 1: 160, 191, 1192 
Osmium Os'*” 

neutron cross section, 1: 840 
Osmium Os'™ 

nuclear properties, 1: 1706 


radioactive disintegration, 
Osmium 

neutron cross section, 
Osmium Os'* 

nuclear properties, 1: 840, 1706 

radioactive disintegration, 4: 6001 


4: 5778, 6001 


1: 840 


Osmium Os'™ 

isotopic identification, 4: 3548 
Oxygen 

atomic structure, 1: 832, 1456 


neutron cross section, 1: 144, 740, 989, 1631; 2: 777, 1393, 2144; 
3: 1391, 2236; 4: 1199, 3172, 4072, 4372, 6742 

nuclear properties, 3: 395, 770, 1422; 4: 838, 1526 

nuclear reactions, 4: 2771 

radiation cross section, 4: 5323 
Oxygen isotopes 


abundance and distribution, 1: 471; 2: 150, 712, 756, 1213, 1375; 


3: 2220, 2222, 2225, 2227; 4: 2414, 2715, 5423, 5684, 6394. 6395 
isotopic separation, 4: 2293 
1: 478; 2: 1580; 3: 2227 


separation methods, 


INDEX 1173 
Oxygen O* 
nuclear properties, 2: 1141 | 
Oxygen 
formation of, 1: 498; 2: 568; 3: 1748 : 


nuclear properties, 3: 1748 
Oxygen 
formation of, 2: 13; 3: 794, 2328 : 
gamma cross section, 4: 5510 : 
isotopic identification, 4: 874, 1318 
isotopic separation, 4: 4318, 4638 
neutron cross section, 3: 1136 
nuclear properties, 1: 1700; 2: 8, 568, 1968, 1972; 3: 2327, 2328, 
2333; 4: 5008, 5480, 5510, 6434, 6470 
nuclear reactions, 4: 794, 802, 2443, 3812, 5069, 5510 
radioactive disintegration, 4: 874, 1318, 2467, 6684 
Oxygen 0” 
abundance and distribution, 4: 3134 
isotopic identification, 4: 802 a 
isotopic separation, 4: 4318 | 
nuclear properties, 1: 1860; 2: 531, 1213, 1970; 
Oxygen O”* 
abundance and distribution, 4: 3136, 4635, 5684, 6166 
analysis, 4: 3717, 5636 
formation of, 1: 63; 3: 2327 
isotopic separation, 4: 4318, 4638 
nuclear reactions, 4: 1547, 5032, 5750 


3: 2275; 4: 5069 


Oxygen 
nuclear properties, 3: 1402 
Oxygen 0”° 
nuclear properties, 3: 1402 
Palladium 
neutron cross section, 4: 5979 
nuclear reactions, 4: 665 


Palladium isotopes 


abundance and distribution, 2: 2123 
formation of, 1: 670 
Palladium Pd'® 

radioactive disintegration, 4: 5334, 5777 
Palladium Pda’ 

isotopic identification, 4: 3999 


neutron cross section, 1: 136 

Palladium 

nuclear properties, 2:1; 3: 1476 
radioactive disintegration, 4: 876, 3550, 4690 
Palladium Pd'” 

nuclear properties, 
Palladium Pd'® 


2: 1681, 1800 


isotopic identification, 4: 3999 
Palladium Pd'® 
neutron cross section, 1: 136; 2: 1800 


nuclear properties, 1: 1250; 3: 2022 
radioactive disintegration, 4: 2717 
Palladium Pd''® 
formation of, 3: 174 
nuclear properties, 4: 5486 
Palladium Pd'"' 
neutron cross section, 1: 136; 2: 1800 
Phosphorus 
neutron cross section, 1: 1631; 2: 1393 
nuclear properties, 2: 846 
Phosphorus isotopes 
formation of, 1: 67 
nuclear properties, 1: 1700 
separation methods, 4: 1477 
Phosphorus P*° 
isotopic identification, 
radioactive disintegration, 
Phosphorus P*! 
neutron cross section, 1: 1294, 3: 1136 
nuclear properties, 1: 295, 1294; 2: 1404, 1813, 1918; 3: 1403, 1408, 
1720, 1749 
nuclear reactions, 
Phosphorus P** 
formation of, 1: 62, 469; 3: 1749, 2272 
isotopic identification, 4: 807, 3710, 4373, 4578, 6195 
isotopic separation, 4: 2295 
nuclear properties, 1: 40, 456, 988, 996, 1324, 1660; 2: 201, 597, 808; 
3: 890, 910, 1032, 1431, 1462, 1475, 1746, 1749, 1754, 1989 
radioactive disintegration, 4: 807, 853, 875, 981, 1314, 1620, 2080, 2463, 
3202, 3582, 3583, 3586, 4005 
radiometric analysis, 2: 1635; 
3682, 3684, 5835 


4: 807 
4: 807 


4: 6195 


3: 1809, 2302; 4: 1271, 2635, 2745, 
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Phosphorus P** Polonium Po*"* 
separation methods, 4: 3710 : nuclear properties, 1: 192 
Phosphorus P™ radioactive disintegration, 4: 3209 
isotopic identification, 4: 807 Polonium Po** 
nuclear properties, 3: 1402 abundance and distribution, 4: 4637 
radioactive disintegration, 4: 807 nuclear properties, 2: 843; 3: 184 
Platinum occurrence, 4: 6423 ; 
neutron cross section, 4: 5979 radioactive disintegration, 4: 2810 
nuclear properties, 1: 1477; 2: 2027; 3: 887 Potassium 
nuclear reactions, 4: 2075, 2777, 5984 abundance and distribution, 4: 2715 
photodisintegration of, 4: 5984 neutron cross section, 4: 5979 
radioactive disintegration, 4: 3225 . nuclear properties, 2: 518 
Platinum isotopes radioactive disintegration, 4: 5073 
abundance and distribution, 2: 922; 3: 135, 2223 Potassium isotopes 
formation of, 1: 670 abundance and distribution, 1: 112; 2: 149, 483, 990; 4: 3214 
nuclear properties, 2: 2027; 3: 2253 isotopic separation, 4: 1220 “ 
Platinum Pt'® separation methods, 2: 153, 154 
nuclear properties, 1: 1191 Potassium K*® “ 
Platinum Pt'® neutron cross section, 3; 1136, 1396; 4: 4366 
isotopic identification, 4: 3999 nuclear properties, 2: 1404; 4: 3507, 5971 
nuclear properties, 4: 1213, 2057 Potassium K*° si Bs 
nuclear properties, 1: 695, 841, 1410, 1481, 1593, 1822; 2: 295, 635, 
Platinum Pt 990, 1790, 2024, 2029; 3: 173, 175, 183, 875, 894, 1595, 1746, 1912; 4: 
- radioactive disintegration, 4: 821, 872, 1485, 1824, 2084, 2089, 2813 
neutron cross section, 1: 136; 2: 1800 3214, 3226, 5533, 5776, 6180, 6462 ep 
Plutonium Potassium 
atomic structure, 2: 1033, 1479 isotopic separation, 4: 3214 
fission of, 2: 351, 392, 774; 3: 1252 nuclear properties, 4: 3507 
nuclear properties, 1: 1068, 1359 nuclear reactions, 4: 5750 
Plutonium isotopes Potassium K* 
abundance and distribution, 1: 1962; 4: 5888 nuclear properties, 1: 1184; 3: 888, 4: 2765 
nuclear properties, 4: 5481 radioactive disintegration, 4: 5533, 5995 
Plutonium Pu*™ radiometric analysis, 4: 3684 
nuclear properties, 1: 1229; 2: 2059 Potassium K** 
Plutonium Pu?** formation of, 2: 1134 
formation of, 1: 1229; 2: 1477, 1489 nuclear properties, 2: 1134 
nuclear properties, 2: 1489 Praseodymium 
Plutonium Pu?’” nuclear properties, 2: 1449 
formation of, 2: 1477, 1489 radioactive disintegration, 4: 905, 1581 
nuclear properties, 2: 1489 Praseodymium isotopes 
Plutonium Pu** abundance and distribution, 1: 706; 4: 656 
formation of, 1: 879; 2: 1477 nuclear properties, 2: 285 
isotopic identification, 4: 1305, 1584 Praseodymium Pr'™* 
nuclear properties, 2: 1473; 3: 873; 4: 5784 isotopic identification, 4: 5327 
radioactive disintegration, 4: 1584 radioactive disintegration, 4: 5327 
Plutonium Pu*** Praseodymium 
abundance and distribution, 4: 6444 isotopic identification, 4: 5327 
formation of, 1: 731; 2: 1478 radioactive disintegration, 4: 5327 
nuclear properties, 1: 1, 206, 1065; 2: 1306; 3: 317, 2321 Praseodymium Pr‘ 
nuclear reactions, 4: 3517 formation of, 2: 1617 
radioactive disintegration, 4: 881, 1507, 3343, 4694, 6444 Praseodymium Pr'*' .. 
Plutonium Pu*° nuclear properties, 2: 284, 1617; 3: 761, 1397; 4: 4061 
fermation of, 2: 1489 radioactive disintegration, 4: 791 
nuclear reactions, 4: 3517 Praseodymium Pr’? 
Plutonium Pu**! nuclear properties, 2: 2042; 3: 1311; 4: 5767 
formation of, 2: 1489 radioactive disintegration, 4: 3224 
nuclear properties, 1: 1066 Praseodymium Pr‘** 
radioactive disintegration, 4: 1586 formation of, 1: 1203 
Polonium nuclear properties, 2: 284; 3: 2332 
nuclear properties, 1: 5; 2: 292, 621, 841; 3: 536, 1138, 1989, 2274 radioactive disintegration, 4: 1310 
radioactive disintegration, 4: 1590, 3830 Praseodymium Pr 
Polonium isotopes " radioactive disintegration, 4: 5479 
nuclear properties, 2: 1273, 1383; 3: 2249 Promethium 
Polonium Po'” abundance and distribution, 3: 678 
fission properties, 4: 5505 radioactive disintegration, 4: 905 
Polonium Promethium isotopes 
formation of, 2: 1991 formation of, 2: 1675, 2220 
isotopic identification, 4: 854  muclear properties 4: 4057 
radioactive disintegration, 4: 2806 Promethium Pa* 
Polonium Po*'® isotopic identification, 4: 5330 
deuteron cross section, 2: 384 radioactive disintegration, 4: 5330 


radioactive disintegration, 4: 853, 1507 


Promethium Pm’ 
separation methods, 4: 3709 — ese 


isotopic separation, 1: 1282 


Polonium 
radioactive disintegration, 4: 1215, 1309, 2463, 2811, 5539 

nuclear properties, 1: 830, 1926, 1930; 2: 550, 847, 1440; 3: 162 

Protactinium 

radioactive disintegration, 4: 3209 , 

Polonium Po?" iyi atomic structure, 2: 1479 

nuclear properties, 1: 1316 radioactive disintegration, 4: 863, 871, 3826 

radioactive disintegration, 4: 881, 882 Protactinium Pa™** 

Polonium Po*"* nuclear properties, 2: 1144 

nuclear properties, 1: 293, 1189, 1925; 3: 1030; 4: 4693 Protactinium Pa”’-** 


radioactive disintegration, 4: 895, 2093, 3209, 4693, 6000, 6684 nuclear properties, 1: 835 , 
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protactinium 

formation of, 2: 1614 

nuclear properties, 2: 1614, 2194 
protactinium 

formation of, 2: 1614 

nuclear properties, 1: 1189; 2: 1614, 2059 
protactinium 

nuclear properties, 2: 987, 1614 

nuclear reactions, 4: 1563 

source of, 4: 3080 

Protactinium 

formation of, 2: 1488, 1614 

isotopic identification, 4: 1563 

nuclear properties, 2: 1488, 1614 
radioactive disintegration, 4: 1563 
Protactinium 

formation of, 2: 1488 

isotopic identification, 4: 3210 

nuclear properties, 1: 1698; 2: 1038; 4: 6234 
radioactive disintegration, 4: 1586, 3210, 6234 
Protactinium Pa*™* 

nuclear properties, 2: 1875 

radioactive disintegration, 4: 886, 891 
Protactinium Pa*** 

isotopic identification, 4: 3210 

radioactive disintegration, 4: 3210 


Radium 
abundance and distribution, 4: 463, 6129 
Radium A 
(See Polonium Po*™) 
Radium B 
(See Lead Pb™.) 
Radium C 
(See Bismuth Bi’™.) 
Radium D 
(See Lead Pb**.) 
Radium E 
(See Bismuth Bi*"®) 
Radium isotopes 
nuclear properties, 4: 5481 
Radium Ra*”” 
nuclear properties, 1: 1190 
Radium Ra*** 
fission of, 2: 1386 
neutron cross section, 2; 1386 
nuclear properties, 2: 841; 3: 181, 883, 1005, 1138, 1988; 4: 244 
radioactive disintegration, 4: 826, 1317, 1583 
radiometric analysis, 4: 2208, 5184, 6711 
Radium Ra™ 
abundance and distribution, 4: 6379 
nuclear properties, 3: 900 
radioactive disintegration, 4: 1581, 3209, 3438 
Radium 
nuclear properties, 1: 1316 
radioactive disintegration, 4: 1586 
Radium 
abundance and distribution, 4: 6379 
radioactive disintegration, 4: 3438 
Radium Ra*** 
fission of, 2: 1386 
neutron cross section, 2: 1386 
nuclear properties, 2: 623, 2203; 3: 896 
radioactive disintegration, 4: 1586, 2815 
Radon 
abundance and distribution, 1: 200, 682; 4: 6129, 6378 
radioactive disintegration, 4: 2798, 2810 
Radon isotopes 
formation of, 3: 1752 
nuclear properties, 3: 1752, 2249; 4: 5481 
Radon Rn?” 
isotopic identification, 4: 854, 2340 
radioactive disintegration, 4: 854, 2340 
Radon Rn?'* 
from thorium decay, 1: 192 
Radon Rn*"* 
nuclear properties, 2: 843, 957; 3: 184 
Radon Rn?'* 
abundance and distribution, 4: 4637 
Radon Rn**° 
(See also Thoron) 
abundance and distribution, 4: 4637, 6378 


Radon Rn**°- 222 

radioactive disintegration, 4: 3437 
Rare earths 

(See also specific rare earth elements.) 
nuclear properties, 2: 1093, 2220, 2222 
Rhenium 

nuclear properties, 3: 1605 
Rhenium isotopes 

formation of, 2: 2220 

nuclear properties, 2: 285, 638 
Rhenium Re’”* 

nuclear properties, 3: 843 
Rhenium 

nuclear properties, 1: 1277; 3: 1605 
Rhenium 

isotopic identification, 4: 3548, 3714, 5975 
nuclear properties, 1: 1277; 3: 1605 
radioactive disintegration, 4: 3714 
Rhenium Re'™* 

isotopic identification, 4: 3548, 3714, 5975 
nuclear properties, 1: 1277; 3: 1605 
radioactive disintegration, 4: 3714 
Rhenium 

nuclear reactions, 4: 3542 
Rhenium Re’** 

nuclear properties, 3: 880, 1754, 2023 
radioactive disintegration, 4: 896 
Rhenium 

nuclear properties, 1: 160, 187, 1484; 3: 162 
nuclear reactions, 4: 3542 

radioactive disintegration, 4: 5231 
Rhenium Re'™* 

isotopic identification, 4; 3548 
nuclear properties, 1: 1706 


radioactive disintegration, 4: 896 


Rhenium 

isotopic identification, 4: 2777 
Rhenium 

isotopic identification, 4: 2777 
Rhodium 

neutron cross section, 2: 1604 

nuclear reactions, 4: 1589 

Rhodium isotopes 

formation of, 1: 760 

Rhodium 

nuclear properties, 2: 1685 

Rhodium Rh'® 

nuclear properties, 1: 1941; 2: 302, 1679 
radioactive disintegration, 4: 5334, 5777, 6228 
Rhodium Rh!™* 

neutron cross section, 1: 136 

nuclear properties, 2: 302 

Rhodium Rh? 

nuclear properties, 2: 1, 7, 16,79; 3: 1311 
radioactive disintegration, 4: 5061, 5532, 5747 
Rubidium isotopes 

abundance and distribution, 2: 1077; 4: 5714 
nuclear properties, 1: 114, 117 

radioactive disintegration, 4: 3048 

Rubidium Rb" ty 

nuclear properties, 1: 1892 

Rubidium Rb® 

nuclear properties, 1: 1892 

Rubidium Rb®™ 

nuclear properties, 2: 1231; 3: 1267, 1403, 1720, 2256; 4: 5472 
radiation absorption by, 3: 1720 
radioactive disintegration, 4: 5782 
Rubidium Rb® 

formation of, 2: 1678 

isotopic identification, 4: 1546 

nuclear properties, 1: 1318, 1927 
radioactive disintegration, 4: 209:, 5059 
Rubidium Rb” 


nuclear properties, 1: 330; 2: 301, 632, 1231; 3: 1267, 1403, 1760, 


2256; 4: 5472 

radioactive disintegration, 4: 873 
Rubidium Rb™ 

neutron cross section, 2: 1965 
nuclear properties, 4: 6457 
radioactive disintegration, 4: 6457 
Ruthenium 

neutron cross section, 4: 5979 
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Ruthenium Selenium Se™* 
nuclear properties, 1: 834, 2: 1685, 2020 nuclear properties, 1: 1482, 1705 . 
Ruthenium isotopes Selenium Se”* 
formation of, 1: 670 formation of, 3: 2133 
nuclear properties, 2: 233, 1077 isotopic exchange, 4: 5212 
Ruthenium Ru” nuclear properties, 1: 326, 1431; “2: 181, 2023; 3: 1032 
nuclear properties, 1: 544; 2: 1687 radioactive-disintegration, 4: 5996 
Ruthenium Ru” separation methods, 3: 2133 
nuclear properties, 1: 544; 2: 1686 Selenium Se”* 
Ruthenium Ru'® nuclear properties, 1: 1482, 1705 
nuclear properties, 1: 1941; 2: 1679 Selenium Se 
radioactive disintegration, 4: 2091, 5319, 5777, 6228 isotopic identification, 4: 859 
Ruthenium Silicon 
nuclear properties, 2: 1679, 1680 atomic structure, 1: 1456 
radioactive disintegration, 4: 2463, 5319 neutron cross section, 1: 1631; 2: 1393; 4: 3172, 4372, 5979 
separation methods, 1: 1282 nuclear properties, 2: 846 
nuclear reactions, 4: 800, 6195 
Samarium Silicon isotopes 
atomic structure, 3: 2263 abundance and distribution, 3: 2220 
isotopic separation, 4: 6224 nuclear properties, 1: 1700, 1894 
nuclear properties, 1: 982, 1202; 3: 1751 _ Silicon Si™* 
nuclear reactions, 4: 2777 formation of, 2: 1094 
radioactive disintegration, 4: 905, 906, 1580 nuclear properties, 1: 814, 1154; 2: 1404; 3: 1581, 1583, 2024; 4: 
Samarium isotopes 5486 
abundance and distribution, 2: 922, 1015; 4: 656 Silicon Si?” 
formation of, 1: 1041 nuclear properties, 1: 295; 3: 1581, 2024; 4: 5486 
nuclear properties, 1: 854; 4: 6581 Silicon Si*® 
separation methods, 1: 1714; 4: 6164 formation of, 3: 1716 
Samarium Sm*** isotopic identification, 4: 5485 
isotopic identification, 4: 2777 nuclear properties, 1: 295, 814; 3: 1581, 1716; 4: 5485 
Samarium Silicon Si** 
isotopic identification, 4: 2777 isotopic identification, 4: 6195 
Samarium Sm" cin nuclear properties, 1: 1294 
isotopic identification, 4: 6581 Silver 
radioactive disintegration, 4: 6224 neutron cross section, 2: 527; 3: 764 
Samarium Sm*** nuclear properties, 1: 303, 1801; 2: 687; 3: 995, 1611; 4: 2050 
isotopic identification, 4: 1215 nuclear reactions, 4: 855, 884, 3810, 3979 
Samarium Sm‘! Silver isotopes 
isotopic identification, 4: 1215 nuclear properties, 2: 285 
nuclear properties, 1: 852 separation methods, 2: 154; 3: 139 
radioactive disintegration, 4: 904, 1215, 2463, 3826 Silver Ag’® 
Samarium Sm™ isotopic identification, 4: 665 
nuclear properties, 1: 1497 radioactive disintegration, 4: 6463 
radioactive disintegration, 4: 1575 ' Silver Ag'* 
Samarium Sm“ ig formation of, 1: 498 
nuclear properties, 1: 539 isotopic identification, 4: 665 
radioactive disintegration, 4: 2814 radioactive disintegration, 4: 6463 
Samarium Silver Ag’” 
nuclear properties, 2: 647 neutron cross section, 1: 1640; 2: 936; 3: 1136 
Scandium nuclear properties, 2: 2146; 3: 892 
neutron cross section, 2: 631 nuclear reactions, 4: 3519, 5303 ~~ 
nuclear properties, 4: 6198 Silver Ag'® 
Scandium isotopes neutron cross section, 1: 136; 2: 1800 
abundance and distribution, 4: 2291 nuclear properties, 1: 143 
formation of, 3: 792 neutron cross section, 1: 1640; 2: 936 
Scandium Sc“ nuclear properties, 2: 2146; 3: 1660 
nuclear properties, 4: 6003 radioactive disintegration, 4: 6237 
radioactive disintegration, 4: 5331, 6003 Silver Ag” 
Scandium Sc** neutron cross section, 1: 136 
neutron cross section, 4: 4366 nuclear properties, 1: 143; 2; 2208; 3: 174 
nuclear properties, 3: 399; 4: 4065, 4670, 5297, 6441 radioactive disintegration, 4: 862, 1577, 2717, 3791, 5747, 5769, 6227 
Scandium Sc** Silver Ag'" 
nuclear properties, 1: 837, 1927; 2: 1, 631 isotopic identification, 4: 665, 5504 
radioactive disintegration, 4: 6229, 6231 nuclear properties, 3: 190; 4: 5504 
Scandium Sc” radioactive disintegration, 4: 6226, 6463 
nuclear properties, 3: 899 Sodium 
Selenium atomic structure, 1: 800 
atomic structure, 1: 1456 neutron cross section, 1: 1631; 2: 1393, 2144; 4: 5979 
nuclear properties, 2: 298 nuclear properties, 1: 329; 2: 846; 3: 2259, 2274; 4: 1795, 6201 
nuclear reactions, 4: 877, 2777 nuclear reactions, 4: 1517, 2772, 5305 
radioactive disintegration, 4: 877 Sodium isotopes 
Selenium isotopes formation of, 1: 470 
abundance and distribution, 1: 1482; 3: 2220 Sodium Na”° 
alpha cross section, 1: 1482 nuclear properties, 4: 5994 
formation of, 1: 470 radioactive disintegration, 4: 2683, 5994 
nuclear properties, 2: 328, 1522; 4: 3787 Sodium Na” 
radioactive disintegration, 4: 6232 formation of, 3: 1664 
separation methods, 4: 495 isotopic identification, 4: 4370 
Selenium Se” nuclear properties, 1: 812, 1889; 2: 255, 1396; 3: 1032, 1471, 2015, 
nuclear properties, 1: 326 b 2329; 4: 751 
Selenium Se” radioactive disintegration, 4: 3825, 4005 
neutron cross section, 1: 1431 radiometric analysis, 4: 3684 
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Sodium Na** 

deuteron cross section, 1: 1896 

nuclear properties, 1: 295, 1700; 2: 14; 3: 1403, 1708; 4: 3796, 5968 
nuclear reactions, 4: 2759, 3525, 5032 

radioactive disintegration, 4: 5065 
Sodium Na** 

isotopic identification, 4: 4370, 6195 

nuclear properties, 1: 812, 1523; 2: 1, 167, 1883, 2202; 3: 1316, 1468, 

1583, 1708, 2326; 4: 3525 
radioactive disintegration, 4: 878, 1314, 2077, 2080, 2089, 2093, 3546, 
4646, 5325, 5533, 5995, 6180 


radiometric analysis, 4: 3684 
Sodium Na** 

nuclear properties, 3: 1402 
Strontium 


neutron cross section, 4: 5979 
radioactive disintegration, 4: 905 
radiometric analysis, 4: 3683 
Strontium isotopes 
abundance and distribution, 
nuclear properties, 1: 117 
Strontium 

isotopic identification, 4: 2683 
radioactive disintegration, 4: 2683 
Strontium Sr™ 

isotopic identification, 4: 2683 
radioactive disintegration, 4: 2683 
Strontium Sr® 

isotopic identification, 4: 2683 
radioactive disintegration, 4: 2683 
Strontium Sr™ 

nuclear reactions, 4: 900 

Strontium Sr” 

formation of, 3: 1760 

nuclear reactions, 4: 900 

Strontium 

nuclear properties, 2: 1, 3: 1476, 4: 6457 

radioactive disintegration, 4: 876, 4690 

Strontium Sr® 

isotopic separation, 1: 1282 

neutron cross section, 2: 1967 

nuclear properties, 1: 40, 3: 488, 1745, 1754 

radioactive disintegration, 4: 3343 

Strontium Sr” 

isotopic separation, 1 

nuclear properties, 1: 1190, 3: 489, 761, 877, 1032 

radioactive disintegration, 4: 791, 5054, 6381 

Sulfur 

neutron cross section, 1: 1631, 2: 1393, 4: 1520, 3172, 3182, 4372 
nuclear properties, 2: 846 

nuclear reactions, 4: 2065, 3182 
Sulfur isotopes 

abundance and distribution, 1: 471, 2: 1213, 3: 388, 2225; 4: 734 
nuclear properties, 1: 1700 

separation methods, 1: 478 

Sulfur s* 

abundance and distribution, 4: 3968 

deuteron cross section, 2: 1609 

nuclear properties, 1: 988; 2: 1404, 1609, 1968; 3: 1133, 1402, 1685, 


1; 466 


1: 1282 


4: 3710, 6195 
separation methods, 4: 3710, 4641 


1: 1155; 2: 1609, 3: 1955, 4: 3182 


abundance and distribution, 4: 3968, 4943 
Sulfur s** 
isotopic exchange, 4: 4856 
isotopic identification, 1: 62, 469, 3: 1204, 2139, 4: 1225, 2065, 4361 
isotopic separation, 4: 2065 
nuclear properties, 1: 3, 330, 1181, 1193, 1233, 1475, 1699, 2: 374, 627, 
1142, 1213, 3: 1464, 1955, 2310 
radioactive disintegration, 4: 891, 1562, 2811, 3202 
radiometric analysis, 4: 1749 
Sulfur s** 
formation of, 1: 63 


Tantalum 

neutron cross section, 3: 764; 4: 3502 
nuclear properties, 2: 1438, 2222; 3: 1605 
nuclear reactions, 4: 850, 1517 

Tantalum isotopes 

formation of, 2: 2220 


1177 


Tantalum isotopes 

nuclear properties, 2: 638, 2020, 3: 2253 
Tantalum 

isotopic identification, 4: 850 

nuclear properties, 1: 1277 
radioactive disintegration, 4: 850 
Tantalum 

isotopic identification, 4: 850, 3543 
radioactive disintegration, 4: 850, 3543 
Tantalum 

isotopic identification, 4: 850, 3543 
nuclear properties, 1: 1277 
radioactive disintegration, 4: 850, 3543 


Tantalum 

isotopic identification, 4: 850 
radioactive disintegration, 4: 850 
Tantalum 

isotopic identification, 4: 865, 4109 


neutron cross section, 2: 2143 

nuclear properties, 1: 107, 1484; 2: 287, 1404, 1972, 3: 162, 881; 
4: 865 

nuclear reactions, 4: 3519, 3714 

radioactive disintegration, 4: 865, 4109, 5231 


Tantalum 
nuclear properties, 1: 157, 885, 3: 884; 4: 5993 
radioactive disintegration, 4: 885, 896, 3553, 5993, 6464 
Tantalum Ta'® 
isotopic identification, 4: 2777 
Tantalum Ta‘™ 


isotopic identification, 4: 2777 
radioactive disintegration, 4: 6236 
Technetium 

abundance and distribution, 3: 678 
nuclear properties, 1: 834 
Technetium isotopes 

formation of, 1: 519, 1506 

nuclear properties, 1: 191, 305, 1506, 3: 495, 4: 4057 
Technetium Tc™ 

nuclear properties, 2: 639 
radioactive disintegration, 4: 5067 
Technetium Tc® 

nuclear properties, 2: 639 
Technetium Tc™ 

nuclear properties, 1: 299 
radioactive disintegration, 4: 5067 
Technetium 

nuclear properties, 1: 299, 544, 1479 
radioactive disintegration, 4: 5067 
Technetium Tc” 

nuclear properties, 1: 300, 1479 
radioactive disintegration, 4: 5067 
Technetium Tc” 

nuclear properties, 1: 300, 2: 1686 
radioactive disintegration, 4: 5067 
Technetium Tc™ 

nuclear properties, 1: 299 
Technetium Tc” 
radioactive disintegration, 4: 2082, 2092, 4702 
Tellurium 

atomic structure, 1: 1456 

nuclear reactions, 4: 4243 
Tellurium isotopes 

abundance and distribution, 3: 2220, 2223 
nuclear properties, 1: 158, 3: 1405 
Tellurium Te’ 

nuclear properties, 2: 634 
radioactive disintegration, 4: 3219 
Tellurium 

nuclear reactions, 4: 1829 
Tellurium : 

nuclear properties, 3: 2261, 4: 5012 
radioactive disintegration, 4: 3219 
Tellurium Te! 

isotopic identification, 4: 868 

nuclear reactions, 4: 1829 
Tellurium Te!® 

nuclear properties, 1: 1703; 2: 991, 1136, 3: 1317, 1404, 1469; 4: 

5012 

radioactive disintegration, 4: 3218 
Tellurium 

nuclear properties, 2: 848 
Tellurium Te'** 


nuclear properties, 3: 


nuclear reactions, 4: 5063 


2272 
Sulfur s** 
nuclear properties, 
Sulfur s* 
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Tellurium 

nuclear properties, 3: 2013 
radioactive disintegration, 4: 5063 
Tellurium Te™ 

neutron cross section, 1: 136; 2: 1800 
Tellurium 

formation of, 3: 1265 

nuclear properties, 1: 1359; 2: 1669 
Terbium isotopes 
abundance and distribution, 1: 1498 
formation of, 2: 2220 

isotopic identification, 4: 866 
nuclear properties, 1: 854; 2: 638, 2209 
Terbium 

isotopic identification, 4: 6581 
Terbium Tb" 

nuclear properties, 1: 1277 

Terbium Tb'** 

isotopic identification, 4: 2769 
nuclear properties, 1: 1277 
radioactive disintegration, 4: 2769 
Terbium Tb'™* 

isotopic identification, 4: 2769 
nuclear properties, 1: 1277 
radioactive disintegration, 4: 2769 
Terbium Tb’* 

isotopic identification, 4: 2769 
.nuclear properties, 1: 1277 
radioactive disintegration, 4: 2769 
Terbium 

isotopic identification, 4: 2769 
radioactive disintegration, 4: 2769 
Terbium Tb'® 

nuclear properties, 1: 543 
radioactive disintegration, 4: 2085, 4103 
Terbium 

nuclear properties, 1: 543 

Terbium 

isotopic identification, 4: 2777 
Thallium 

neutron cross section, 2: 1974; 3: 1575, 4: 4365 
nuclear properties, 4: 1528 

nuclear reactions, 4: 5984 

Thallium isotopes 

abundance and distribution, 3: 2220 
isotopic identification, 4: 1306 
nuclear properties, 2: 1383, 3: 2249 
separation methods, 1: 476,477; 3: 139 
Thallium 

nuclear properties, 2: 2028 
Thallium TP” 


isotopic identification, 4: 5329 

radioactive disintegration, 4: 5329 
Thallium TP® 

nuclear propertfes, 2: 1229, 1399, 4: 1532, 5299 

radioactive disintegration, 4: 1582, 5058 
Thallium 

nuclear properties, 3: 2323 

Thallium 

isotopic separation, 3: 1388 

nuclear properties, 2: 1229, 1399, 3: 1397, 4: 1532, 5299 
Thallium TP” 

radioactive disintegration, 4: 5058 
Thallium 

nuclear properties, 2: 283, 550, 690, 1143, 1440, 1827, 4: 6668 
radioactive disintegration, 4: 849, 1485, 2093, 2095, 3546, 4385, 4646 
Thallium TP® 

nuclear properties, 1: 1183, 1316 


Thallium 
radioactive disintegration, 4: 2093 
Thorium 


abundance and distribution, 3: 695; 4: 3050 

alpha cross section, 1: 301, 1009 

atomic structure, 2: 1479 

fission of, 2: 782, 1097; 3: 2237 

nuclear properties, 1: 169, 304, 671, 835, 1009, 1083, 1189, 2: 205, 
989, 1041, 1488, 4: 6004 

nuclear reactions, 4: 1517, 3210, 5984 

photodisintegration of, 4: 5984 

radioactive disintegration, 4: 905, 5045 


Thorium isotopes 
nuclear properties, 1: 1930, 4: 5481 
Thorium Th*”* 
nuclear properties, 1: 1189 
Thorium 
nuclear properties, 2: 1436; 3: 1166, 4: 5735 
Thorium Th*** 
nuclear properties, 3: 900 
radioactive disintegration, 4: 826, 856, 1317, 3213, 4385, 4699 
Thorium Th?** 
nuclear properties, 1: 1316, 2: 1036 
Thorium Th**° 
fission of, 3: 2244 
nuclear properties, 2: 630, 997, 998, 1436, 2194, 3: 1160, 1166 
radioactive disintegration, 4: 1594, 2098 
source of, 4: 3080 : 
Thorium 
nuclear properties, 2: 892, 3: 896 
Thorium Th*? 
fission of, 2: 1608; 3: 142, 1585, 2244 
fission properties, 4: 788, 789, 4074, 4368, 5026 
nuclear properties, 1: 1864, 2: 1038, 3: 1165 
nuclear reactions, 4: 854, 1563 
radioactive disintegration, 4: 1591 
spallation of, 3:-1752 
Thorium 
radioactive disintegration, 4: 6458 
Thorium Th*™ 
isotopic identification, 4: 1479 
nuclear properties, 1: 1185; 2: 294, 3: 896 
radioactive disintegration, 4: 886, 891 
separation methods, 4: 1479 
Thorium B 
(See Lead Pb**.) 
Thorium C 
(See Bismuth 
Thorium C’ 
(See Polonium Po*'?.) 
Thorium C” 
(See Thallium TP.) 
Thorium X 
(See Radium Ra**.) 
Thulium isotopes 
formation of, 2: 1014, 2220, 2222 
nuclear properties, 2: 638, 1014, 2222 
Thulium Tm'® 
nuclear properties, 1: 1277 
Thulium Tm’”’ 
nuclear properties, 1: 1277 
Thulium 
nuclear properties, 1: 1277 
Thulium 
nuclear properties, 1: 1484 
radioactive disintegration, 4: 6230 
Thulium Tm‘” 
nuclear properties, 3: 880, 1607, 2016, 2019, 2023, 2338 
radioactive disintegration, 4: 870, 2463, 5332 
Thulium 
nuclear properties, 1: 1484 
Thulium Tm 172-173-175 
isotopic identification, 4: 2777 
= 
gamma cross section, 2: 1166, 4: 809 
neutron cross section, 2: 777; 3: 2236, 4: 4072 
nuclear properties, 2: 1843; 3: 1750, 1759; 4: 737 
nuclear reactions, 4: 809, 2337 
Tin isotopes 
abundance and distribution, 3: 761, 2220; 4: 737 
Tin 
radioactive disintegration, 4: 899 
Tin 
nuclear properties, 3: 1477 
Tin Sn'** 
formation of, 3: 1659 
nuclear properties, 3: 1659 
radioactive disintegration, 4: 6401 
Tin Sn'** 
formation of, 3: 1028 
isotopic identification, 4: 1313 
Tin 
nuclear properties, 1: 1594; 2: 1612; 4: 1213, 5299 


alpha cross section, 4: 5302 
Thallium TI? 
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Tin 

nuclear properties, 4: 5486 

Tin Sn?!” 

isotopic identification, 4: 1568 

nuclear properties, 3: 1719; 4: 5299, 6002 
radioactive disintegration, 4: 1568, 5783, 6002 - 
Tin 

' nuclear reactions, 4: 5303 

Tin 

nuclear properties, 3: 886, 1397, 1719; 4: 5299, 6002 
radioactive disintegration, 4: 6002 

Tin Sn’”° 

nuclear properties, 3: 886, 1750 

Tin Sn 121 

formation of, 3: 1750, 1759 

isotopic identification, 4: 3681 

nuclear properties, 3: 1603, 1750, 1759 


nuclear properties, 3: 1661, 1750 
Tin Sn'” 
formation of, 3: 1750, 1759 
isotopic identification, 4: 3681 
nuclear properties, 3: 1603, 1750, 1759 
Tin Sn'** 
nuclear properties, 2: 233, 1137; 3: 1397, 1661, 1750 
Tin 
formation of, 3: 1759 
nuclear properties, 3: 1759 
radioactive disintegration, 4: 5774 
Titanium 
neutron cross section, 2: 1974, 4: 5979 
radioactive disintegration, 4: 905 
Titanium isotopes 
abundance and distribution, 2: 1751 
Titanium Ti* 
nuclear properties, 1: 796 
Titanium Ti* 
formation of, 3: 399 
radioactive disintegration, 4: 5529 
Titanium Ti** 
nuclear properties, 2: 1; 4: 6231 
nuclear reactions, 4: 3195 
radioactive disintegration, 4: 1320, 4690 
Titanium Ti“ 
nuclear reactions, 4: 664 
Titanium Ti“ 
nuclear reactions, 4: 664 
Titanium Ti™ 
radioactive disintegration, 4: 5326 
Tritium 
(See also Deuterium; Hydrogen. ) 
deuteron cross section, 1: 1161; 4: 6239, 6744 
isotopic identification, 4: 1549, 2441, 4360 
nuclear properties, 1: 1004, 1011, 1148, 1168, 1319, 1476, 1635, 1720, 
1886; 2: 204, 850, 968, 1216, 1228, 1497, 1615, 1616, 1688, 1692, 1826, 
1839, 1842, 1968, 1981, 2150, 2151, 2152, 2195; 3: 185, 399, 1755, 1970; 
4: 3797, 5006, 5306, 5515, 5963, 6009 
nuclear reactions, 4: 2439, 2440, 2779, 6207, 6239 
proton cross section, 1: 1635; 2: 1615 
radioactive disintegration, 4: 1587, 2088, 3540, 4695, 5306 
radiometric analysis, 4: 1749 
Tungsten 
fission of, 2: 1975 
neutron cross section, 1: 979; 4: 4072 
nuclear properties, 2: 687, 994, 1438; 3: 1605 
nuclear reactions, 4: 2777, 4950 
Tungsten isotopes 
abundance and distribution, 2: 1015, 2123; 3: 2220 
formation of, 3: 1964 
nuclear properties, 2: 638; 3: 1964 
Tungsten W'” 
isotopic identification, 4: 850 
radioactive disintegration, 4: 850 
Tungsten 78179 
isotopic identification, 4: 850, 3543 
radioactive disintegration, 4: 850, 3543 
Tungsten W'” 
nuclear reactions, 4: 5975 
Tungsten 
nuclear properties, 4: 2058, 5012 
nuclear reactions, 4: 5975 
Tungsten w'™ 


nuclear reactions, 4: 5975 


Tungsten 

nuclear properties, 1: 837, 1701, 3: 1474 
radioactive disintegration, 4: 6236 
Tungsten 

neutron cross section, 3: 1945 

nuclear properties, 4: 2058 

nuclear reactions, 4: 6236 

Tungsten w'™ 

neutron cross section, 1: 136; 2: 1800 
nuclear properties, 1: 837; 2: 297, 995, 1838 
Tungsten w'™ 

isotopic identification, 4: 3548 


Uranium 
atomic structure, 2: 1033, 1479, 1743 
fission of, 1: 10, 11, 12, 51, 54, 111, 114, 115, 117, 132, 133, 178, 194, 
203, 228, 277, 287, 304, 359, 430, 599, 601, 619, 651, 670, 671, 692, 725, 
729, 730, 731, 882, 888, 889, 890, 891, 976, 1230, 1286, 1293, 1378, 1379, 
1380, 1381, 1382, 1383, 1440, 1525, 1527, 1632, 1640, 1756, 1757, 1759, 
1861, 1963, 1967; 2: 20, 21, 168, 176, 317, 363, 391, 392, 393, 700, 848, 
897, 1000, 1053, 1054, 1097, 1129, 1130, 1145, 1173, 1174, 1305, 1310, 
1312, 1313, 1314, 1315, 1316, 1318, 1384, 1502, 1505, 1520, 1521, 1528, 
1529, 1530, 1531, 1532, 1535, 1537, 1538, 1539, 1541, 1602, 1613, 1659, 
1660, 1665, 1666, 1670, 1671, 1674 1678, 1679, 1681, 1682, 1683, 1706, 
1707, 1708, 1709, 1710, 1711, 1713, 1714, 1715, 1739, 1879, 1880, 1881, 
1886, 1989, 2020, 2067, 2075, 2092; 3: 438, 501, 1129, 1134, 1252, 1253, 
1265, 1275, 1953, 1954, 1962, 2245; 4: 297, 526, 752, 805, 1217, 1222, 
2504, 3175, 3807, 4076, 6399, 6673 
gamma cross section, 2: 1166 
neutron cross section, 2: 777; 3: 2236; 4: 1492, 4072, 6673 
nuclear properties, 2: 2241; 3: 680, 2315 
nuclear reactions, 4: 3210, 5494, 5984 
photodisintegration of, 4: 5984 
radioactive disintegration, 4: 1012, 2794 
radiometric analysis, 4: 5385, 6711, 6732 
Uranium isotopes 
abundance and distribution, 2: 922, 2073; 3: 684 
nuclear properties, 4: 5481 
separation methods, 4: 495 
Uranium U*” 
formation of, 2: 1614 
nuclear properties, 2: 1144, 1614 
Uranium 
formation of, 2: 1614 
nuclear properties, 1: 1189; 2: 1614 
Uranium U*™ 
formation of, 2: 1614 
nuclear properties, 2: 1614 
Uranium U*” 
formation of, 1: 301; 2: 1041, 1488, 1614 
nuclear properties, 2: 1488, 1614 
Uranium 
alpha cross section, 1: 1229 
fission of, 2: 1866; 3: 1585, 2244; 4: 789, 4075 
formation of, 1: 731 
nuclear properties, 1: 1229, 1316; 2: 1036, 1038, 2059 
radioactive disintegration, 4: 881 
radiometric analysis, 4: 3417 
Uranium 
nuclear properties, 2: 679; 3: 2331 
radioactive disintegration, 4: 3826 
radiometric analysis, 2: 2243; 4: 3417 
Uranium U*** 
abundance and distribution, 4: 5424 
fission of, 1: 168, 493, 791, 1293, 1632; 171, 392, 936, 1866, 2148; 
3: 142, 403, 759, 1399, 1585, 2244, 2246; 101, 261, 788, 789, 1215, 
1546, 2780, 2783, 3547, 3803, 4075, 4357, 5982, 6204, 6449, 6660 
formation of, 1: 731 
neutron cross section, 3: 1399; 4: 2783 
nuclear properties, 1: 1514; 2: 1489, 2061; 3: 1165, 2331; 4: 1792 
radioactive disintegration, 4: 1296 
radiometric analysis, 1: 1643 
Uranium 
formation of, 1: 1732; 2: 1489, 2241; 3: 1131 
isotopic identification, 4: 887 
isotopic separation, 1: 1372; 2; 354 
nuclear properties, 1: 1372; 2: 2242 
radioactive disintegration, 4: 887 
Uranium 
fission of, 1: 1864; 2: 1037, 1608, 1739; 3: 142, 1585, 2244; 4: 261, 
788, 789, 796, 4074 
neutron cross section, 3: 759 


2: 
4: 
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Uranium?” 
nuclear properties, 1: 206, 879, 1066; 2: 1470, 1489; 3: 1131, 1165, 
1912, 2331 
nuclear reactions, 4: 6602 
radioactive disintegration, 4: 1305, 1479, 2682, 6602 
Uranium U** 
isotopic separation, 2: 354 
Uranium X-1 
(See Thorium Th*™.) 
Uranium X-2 
(See Protactinium Pa™.) 
Uranium Y 
(See Thorium Th™.) 


Vanadium 

neutron cross section, 4: 5307, 5979 
Vanadium 

nuclear properties, 3: 899 
Vanadium v“ 

isotopic identification, 4: 664 
nuclear properties, 2: 2202 
Vanadium 

abundance and distribution, 4: 3135 
isotopic identification, 4: 735, 3135 
Vanadium v*' 

neutron cross section, 4: 3504 
nuclear properties, 3: 399; 4: 764 
nuclear reactions, 4: 5750 
Vanadium v™ 

nuclear properties, 3: 1474; 4: 6435 
nuclear reactions, 4: 2444 


Xenon 

deuteron cross section, 4: 5978 

neutron cross section, 4: 6431 

nuclear reactions, 4: 790 

Xenon isotopes 
abundance and distribution, 2: 922, 3: 1936, 2013, 4: 5714 
nuclear properties, 1: 114 

separation methods, 3: 1938; 4: 495 
Xenon 

radioactive disintegration, 4: 1829 
Xenon Xe’** 

isotopic identification, 4: 868 
Xenon Xe'”” 

radioactive disintegration, 4: 1829 
Xenon Xe”* 

isotopic identification, 4: 5063 

nuciear properties, 4: 2433, 4065 
Xenon Xe'*° 

isotopic identification, 4: 5063 

nuclear properties, 4: 2433 

Xenon 

isotopic identification, 2: 1402, 1599; 4: 5063 
nuclear properties, 2: 288, 1303, 1667, 4: 2433 
Xenon Xe'* 

nuclear properties, 4: 2433 
Xenon Xe'* 

nuclear properties, 2: 1271 

radioactive disintegration, 4: 3547, 5781 
Xenon 

nuclear properties, 4: 2433 

Xenon Xe'* 

isotopic identification, 2: 1989 

nuclear properties, 2: 1670, 1672 
Xenon Xe'* 

nuclear properties, 4: 2433 

Xenon Xe’” 

nuclear properties, 2: 533 

Ytterbium 

atomic weight, 2: 1148 

nuclear properties, 2: 2141 

nuclear reactions, 4: 852, 2777 
Ytterbium isotopes 
abundance and distribution, 2: 1148; 4: 2291 
formation of, 3: 1964 

nuclear properties, 2: 2141, 3: 1964 
Ytterbium Yb'** 


nuclear properties, 3: 1032 


radioactive disintegration, 4: 1315, 3553 


Ytterbium Yb'”° 

radioactive disintegration, 4: 4104 
Ytterbium 

radioactive disintegration, 4: 3553 
Ytterbium Yb’”’ 

isotopic identification, 4: 883 
radioactive disintegration, 4: 883, 3553 
Yttrium 

nuclear properties, 3: 304 
Yttrium isotopes 

nuclear properties, 1: 117, 1359 
Yttrium Y* 

isotopic identification, 4: 900 
radioactive disintegration, 4: 900 
Yttrium 

isotopic identification, 4: 900 
isotopic separation, 1: 1282 
nuclear properties, 2: 1; 4: 6457 
radioactive disintegration, 4: 900 
Yttrium 

nuclear properties, 4: 768, 5967 
Yttrium 

isotopic separation, 1: 1282 
nuclear properties, 1: 1190; 3: 489, 877, 1032, 1745, 1754 
Yttrium 

isotopic separation, 1: 1282 
nuclear properties, 2: 2043; 3: 1470, 1743, 1745, 1746, 1754 
radioactive disintegration, 4: 2463 
Yttrium 

nuclear properties, 3: 1248 
Yttrium Y* 

nuclear properties, 2: 1129, 1130 
Yttrium Y* 


nuclear properties, 1248 


Zinc 

neutron cross section, 2: 777, 1974 
nuclear properties, 2: 299 
radioactive disintegration, 4: 905 
Zine isotopes 

abundance and distribution, 1: 956, 2: 151, 757; 3: 2220; 4: 656 
formation of, 1: 470; 3: 1394 
nuclear properties, 1: 468; 4: 4055 
radioactive disintegration, 4: 6381 
Zinc Zn™ 

nuclear properties, 1: 1008, 1014 
radioactive disintegration, 4: 5773 
Zinc Zn™ 

radioactive disintegration, 4: 2083 
Zinc Zn™ 

neutron cross section, 3: 1136 
nuclear properties, 3: 1397 

nuclear reactions, 4: 892, 3519, 3520 
Zinc Zn®™ 

isotopic identification, 4: 4370 
nuclear properties, 1: 1150; 2: 181, 1245; 3: 1479, 2325 
radioactive disintegration, 4: 897, 2077, 2089 
radiometric analysis, 3: 2302 

Zine Zn** 

nuclear reactions, 4: 3519, 3520 
Zinc Zn” 

nuclear properties, 3: 2256 

nuclear reactions, 4: 3520 

Zinc Zn™ 

nuclear reactions, 4: 3519 

Zine Zn” 

nuclear properties, 1: 143 

Zine 

nuclear properties, 3: 1397 
Zirconium 

neutron cross section, 3: 764 
nuclear properties, 3: 879 
Zirconium isotopes 

abundance and distribution, 4: 1186 
neutron cross section, 2: 1385 
nuclear properties, 2: 1129, 3: 759 
Zirconium Zr” 

isotopic identification, 4: 900 
radioactive disintegration, 4: 900 
Zirconium Zr*® 

isotopic identification, 2: 1617 
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Zirconium Zirconium Zr™ 

isotopic identification, 4: 5495 radioactive disintegration, 4: 5068 

nuclear properties, 2: 1617; 3: 1397; 4: 5485 Zirconium Zr® 

Zirconium Zr” nuclear properties, 1: 331 

nuclear properties, 3: 1397, 1960 Zirconium Zr” 
Zirconium Zr® isotopic identification, 3: 1265 

isotopic identification, 4: 5068 


radioactive disintegration, 4: 3211 
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2-2127 
4a- 100 
3- 26864 
3- SO9 
336 
3- 842 
3-1062 
323-1322 
3-16178 
3-17684 
3-1eS52 
3-2006 
3-23357 
4- 26 
a- 151 
4- 233 
3931 
4- 426 
4- 
4a- 
4- 693 
4a4- 78323 
4- 632 
4-1189 
44-1238 
4a4-1344 
a-1a60 
4a-1s60 
4-1611 
4-13849 
4a-1871 
4a-1901 
4a-2141 
4a-2169 
4-2181 
4-2194 
4-2405 
4-23530 
44-2555 
4a-2574 
42-2742 
4-23855 
4-28066 
44-2952 
4-3141 
4-3198 
4-3a479 
4-338306 
4-4166 
4a4-4320 
44-4436 
4-4500 
4-426686 
4a-a773 
44-4957 
4-so74 
4-s648 
4-6107 
44-6167 
44-6246 
42-6266 
44-6288 
4-6294 


Babb 
a 


- a77 


-a337 


4 
a 
vl 


ay 
147 
42730 
1- 298 
920 
171-1069 
11-1376 
11-1698 
2- 155 
2- 
2- 611 
2- @2S 
2- 370 
2-1422 


toa 
2739 
Oren 
3- 678 
3- 883 


3-19865 
3-2109 
3-2365 
a- 77 
4- 178 
4- 297 
364 
4- 
4- $23 
a- ss9 
4- 737 
797 
4- 673 
a-171161 
a-1211 


@-2901 
@-3328 


BSS 


-SOoOs7 


-S246 


-S370 


tu? 
203 
321 
aac 
s77 
978 
146565 

74 
256 
saT7 
a74 
930 
9F 


- 1606 
-2Cc73 


3a 
2464 
4as6 
e268 
2 
1760 
1921 
2151 
2303 
2369 

216 
298 
372 
aos 
666 
739 
81s 
o38 
166 
212 
303 
soo 
746 
aso 
s69 
a7s 
66s 
a9 a4 
9764 
163 
176 
tag 
203 
254 
sos 
s27 


uv 


NNN 
2 


1183 
FRANCE FRANCE 
2- 683 2- 734 2-+ 735 ee so70 
- 739 2- 748 2- 770 169 $160 , 
3a 906 2- 2- 6234 S247 
2- 2- 890 -S275 5292 
944 2- @72 2- 997 $459 
1042 2-1138 2-1163 -Ss71 ss72 
1313 22-1315 2-1316 
1318 2-1412 -s7e0 60392 
1646 2-1552 2-1769 2-1776 -6344 6s 10 
19 33 2-1A57 ?2-1921 2-194171 
-2006 2-2055 2-2064 2-2156 
2-2178 2-2214 GE 
-2244 3- 42 3- 323 - tla 
- 126 3- 140 3- 156 3- 165 1- #165 - 226 
1864 3- 187 3- 225 3- 226 290 - 722 
242 3- 249 30864 - a67 
- 2%9 3- 323 3- 232 35s - 674 
- 3267 32- 272 32- 3990 971 
4233 3- 434 3- 4736 - 1159 
4295 3- $37 3- $539 - 1464 
- 631 3- T22 - 2- 112 
- 836 3- 458 2- 270 
a97 3- 924 2- sas 
-19030 33-1092 3-1121 - 2- 894 
-1148 32-1159 323-1166 - 2- 9339 
-116<4 33-1263 3-1301 - 
-1307 33-1485 3-1493 2-165 1 
-Is17 32-1529 3-18530 22-2016 2-2092 
-1535 3-1543 3-1566 22-2143 - 3- s1 
-1611 32-1617 - 3- 
-1649 32-1670 33-1679 - 3- 
-1704 33-1736 3-1756 - 3- 
32-1849 3-148586 3- 
-19S3 3-2045 - 99°93 
-20s51 3-20684 323-1078 - 3-16520 
-2085 3-2096 3-2107 3-1576 - 
-2115 3-2161 3-1627 33-1696 
-2165 33-2104 a2-bveo - 33-1761 
-2209 3-2232 3-2269 3-18676 - 3-1951 
-2306 3-23736 3-2356 33-1997 
- 20 a- 30 - 3-2133 
- oa 4- 108 - a- 2a 
- 12864 a- 14141 laa - a- 126 
- 179 1868 4- 192 a- 2230 
- 194 a- 216 4- 232 - a< 337 
- 271 a- 275 4- 283 ~ as°e23 
- 294 304 42- 306 - 4- 
- 319 326 4- 330 - s2s 
- 2339 344 4- 350 4- 371 670 
- 395 a27 4- 436 4- 462 739 
- 476 4- s20 4- s26 - 618 
- $64 4- S67 4- S71 4-11231 
- S78 4- 680 4- 773 a-1138 
- 793 4- 6268 
- ess 4- 863 44-1294 44-1332 
9902 4- 9306 922 44-1412 
e23 1015 42-1025 1032 4-18533 
1036 1039 42-1063 10665 44-1600 
42-1196 1219 4a4-1729 
1222 1128S 424-1297 +1317 44-1858 44-1860 
1444 1469 42-1479 1534 a-1870 
-1S$81 15386 42-1594 1602 44-1673 a-18e77 
1627 424-1628 1644 4a4-1681 44-1836 
1646 1668 424-1709 1714 4-1893 4-1896 
18633 42-1863 18674 4-1905 4-1942 
-1937 1992 44-2001 2013 4-2125 
-2024 2078 424-2055 2095 44-2162 44-2164 
-2096 4-2098 2128 2180 44-2175 
-2236 44-2317 2331 42-2413 2470 44-2153 4-2190 
-2483 44-2547 2548 424-2551 2572 4-222 4-2204 
-28391 424-2630 263539 27484 44-2233 a4-2342 
-2761 424-2764 2783 4-28615 2631 4-24.43 
-28a73 42-2875 2ea8 42-2884 2684 4a4-2526 
-2900 44-2905 29907 42-2908 22190 44-2564 S66 44-2571 
-29 12 4-2916 2917 424-2921 2922 @a-2s579 <«-25855 
-2923 424-2926 2927 42-2932 2941 4-2616 - 4-2723 
-2943 29536 42-3002 3027 4-2600 4-2847 
-308e9 44-3120 3127 42-3164 3165 - 4-28a79 
-3221 42-3230 3233 424-3234 3236 -2918 4-2939 
-3238 4-3261 3299 42-3305 33739 -23137 @#-31239 
-3322 4-3324 3326 42-3330 3332 424-3186 
-3338 42-3426 3a71 42-3472 3503 424-3431 
-3505 4-3513 3599 42-3688 3639 4-353 -3766 
-3722 424-3725 3810 4-38435 38386 4-38S57 -3962 4-3963 
-3937 424-3942 3989 424-4012 2030 -40914 
-4036 424-4052 424-4067 a160 44-4135 -4136 
-4222 424-4235 a266 44-4300 a317 44-4263 . 
-4325 424-4328 4329 42-4342 4351 44-4341 -4362 424-4374 
-4a377 42-4765 42-4397 aaaa 44-4425 -~-@429 4-4431 
-4446 4-4455 42-4463 4466 a-4481 -449S5 4-4499 
-4469 4-4478 44398 4493 4- 4635 -4679 4-4654 
42-4508 4-45 12 as30 a-a71T -4732 42-4748 
-4537 4-4557 424-4576 -4909 4-4945 
-4580 4-4587 4620 42-4627 42637 44-4969 -4974 4-s$004 
-4647 42-4549 4263530 42-4651 46353 42-3125 -S2660 4-S5311 
-465S5 424-4664 a6771 a4-4675 42694 @4-60%798 -6040 
-4697 42699 424-4702 a704 -6140 4+-6157 
-470S 42-4714 42-4716 a7T22 4-64177 -6233 4-6243 
-4723 44-4725 a730 42-4734 27353 42-6247 4-6260 -6264 4-6266 
-47S6 44-4760 424-4768 4a30 4-4 273 42-6277 -6278 4-62837 
-4832 4-48535 4643 424-4856 4-656289 -6291 4-6293 
-46e7T2 42-4678 424-4933 4935 4-6298 -6317 44-6338 
-42933 42-4964 42-4973 so20 42-6347 4-6348 44-6355 -6380 44-6398 


1184 NUCLEAR SCIENCE ABSTRACTS 
GERMANY GREAT BRITAIN 
42-6436 4-+4£438 4-6439 424-6445 44-6505 3-1968 3-1970 3 
42-6526 4-6592 44-6628 4-66456 323-2095 3-2021 3-2023 3 
3-2062 3-2064 3-2065 3 
GREAT BRITAIN 3-21904 3+-2130 3+2139 3 
20 1- 22 1- 29 1- 1- 70 3-2196 3-2201 3-2202 3 
296. 16% 2187 t= *172 393-2310 3-2326 3-2327 3 
%- 234 1+ 1- 240 242 1- 263 3-2347 3-2348 3-2371 3 
t= 24647 270 1- 274 t= 293 323 4- so 4- Sa 4- 6164 
396 4- 7O 4- 105 4- 139 4 
395 40171 402 432 1- 437 ao - £264. 207 «4 209 « 
t- 42590 1- 493 1- $34 1- S614 SOE 4- 243 4- 249 4- 230 4 
S99 1- 603 1- 623 624 1- 634 « 3200 4- 311 4 
639 662 675 4- 352 4- 269 4- 391 «4 
t= te FEO. Fae t- @a- 410 4 a 
799 608 1- 809 1- 813 829 4- 460 4 a 
1- 839 1- 843 1- 858 @61 4a4- 4265 «4 
665 1- $37 @50 1- 966 1- 997 ae 666 6 a 
97-1032 131-1037 141-1053 141-1103 #1-1116 a- 699 4 a 
1-117143 F-13494 %1-1200 4- 784 4 a 
17-1209 11-1242 141-1299 11-1304 141-1357 4- @74 «4 a 
17-1373 %1-18405 131-1413 31-1422 4- 973 4 
}-1443 31-1446 131-1447 141-1448 11-1450 44-1023 4-1 a 
17-1451 11-1489 11-1495 141-1497 11-1516 4-1035 «4-1 
171-1521 31-1537 131-1538 1-1575 11-1534 4-1122 4-1 a 
17-1586 131-1615 141-1675 141-1702 141-1707 4-1232 4-1 
1-18623 131-1617 11-1928 11-1945 1-1972 
2- 2 2- 10 2- 2- 14 2- 32 “acs e 
2- 33 2- e@2 2- 110 2=- 122 2- 128 “a 
2- 129 2+ 130 2- 13% 2- 2- 196 
2- 234 2- 240 2- 245 2- 259 2- 265 a-%$36 «6 e 
2- 267 2- 279 2- 2863 2- 267 2- 307 
2- 3208 2- 310 2- 31% 2- 312 2- 319 a-1658 «4 e 
2- 3243.2- 3266 2- 3742 2- 3601 2- 392 42-1689 4 
2- 394 2- 413 2- 449 2- 464 2- 474 
2- 461 2- $01 2- $09 2- $36 2- $40 4-1807 4 4 
2- $43 2- $49 2- $830 2- 557 2- 558 4-418652 4 a 
2- s77 2- 584 2- $85 2- S98 2- 603 4-1935 4 4 
2- 6906 2- 607 2- 611 2- 612 2- 615 a 
2- 623 2- 6253 2- 63530 2- 666 2- 691 
2- 702 2- 71131 2- 722 2- 724 2+ 727 a a 
2- 729 2- 731 2- 733 2- 738 2- 742 “ a 
2- 751 2- 767 2- 768 2- 776 2- 779 a Pe 
2- 781 2- 785 2- 2- #814 2- 819 
2- 629 2- £41 2- 862 2- 875 2- 895 4 s 
2- 2- 926 2- 931 2- 946 2- 951 
2- 967 2- 96868 2- 969 2- 971 2- 974 a a 
2- 976 2- 98S 2-1006 2-1009 
2-1044 2-1047 2-1068 2-1090 4 
2-1091 2-1105 2-1110 2-11165 22-1116 a 
2-1146 2-1187 2-1196 2-1210 
2-1254 2-1258 2-1279 22-1280 2-1297 
2-1421 2-1426 2-1427 2-1430 2-1440 
2-1453 2-1496 2-1549 2-1560 2-1562 a a 
2-1576 2-1578 2-1579 ya 
2-1629 2-1546 2-1647 2-1697 
2-1699 2-1731 2-1767 2-1770 2-1773 
2-1777 2-1791 2-18900 2-1806 2-1816 ed 
2-1824 2-1831 2-1845 2-1861 a 
2-2013 2-2017 2-2030 2-2035 2-2054 
2-2069 2-2072 2-2088 2-21085 2-2120 a a 
2-2121 2-2122 2-2131 2-2140 2-2157 
2-2158 2-2162 2-2168 2-2175 
2-2179 2-21862 2-2192 2-2209 2-2211 
22-2212 2-2221 2-2231 2-2236 3- 1 
3- 27 3- 286 3- ao a7 3- s7 
3- Sse 3- 67 3- 3- 119 3- 120 
126 3- 133 32- 147 162 3- 163 
3- 250 3- 258 3- 26909 3- 270 3- 276 
3- 289 3- 304 3- 308 3- 306 3- 307 
3- 329 3- 236 3- 363 3- 364 3- 3714 
3- 379 3- 363 3- 389 3- 3297 3- 4908 
3- 41% 3- 419 3- 440 3- 446 3- 447 = 7 
3- 449 3- 450 3- 4539 3- 464 3- 468 “ 
4275 3- 462 3- 486 3- 490 3- 491 
3- 298 3- 50141 3- $12 3- 516 3- $33 
3- 3- 5861 3- $84 3- S8S 3- 586 
3- s87 3- 616 3- 618 3- 619 3- 623 
3- 624 3- 625 3- 646 3- 652 3- 702 Ls . 
3- 71314 3- 729 32- 732 733 3- 744 
3- 7835 3- 772 3- 790 3- 79% 3- 792 
3- 60S 3- 8606 3- 832 3- 833 3- 856 z “4 
3- 857 3- 864 3- 666 3- 869 3- 880 > 2 
32- 681 3- 669 3- 992 3- 914 3- 931 
3- 932 3- 939 3- 3- 989 962 
3- 975 3- 976 3- 978 3- 979 3-1003 
32-1022 32-1039 32-1088 3-1105 
33-1139 32-1140 3-1170 32-1384 3-11392 
3-1275 32-1295 3-1303 3-1329 
32-1346 3-123267 3-1369 3-1375 3-1379 4 
32-1363 32-1365 32-1387 3-1398 3-1412 « 
33-1493 3-1414 3-1416 3-1420 3-1422 
323-1435 3-1439 3-1443 3-1446 3-1449 4 44-3323 
3-1450 23-1458 3-1468 3-1482 3-14833 4 
3-1469 3-1491 3-1496 3-1521 4 85433 
32-1539 3-1672 3-1590 32-1607 32-1612 
33-1614 32-1640 3-1718 3-175S5 3-1764 4-S497 4-S5504 424-5536 
B-1777 33-1827 3-1844 3-1846 44-8602 
3-18673 3-1900 3-1932 323-1934 3-1959 42-5729 4-S732 42-3733 


FOREIGN GEOGRAPHIC INDEX 1185 
GREAT BRITAIN JAPAN 
4-S760 4-59906 4-5913 4-S5924 44-2496 4-2497 44-2498 4-2500 44-2702 
44-2704 4-2804 44-2817 4-2818 4-2819 
a-SO77 4-5983 4-S5S98S 4-5936 -26 -2828 4-283 
a4-S992 4-6014 4-6016 4-6034 4-6047 4-2839 42-2840 4-2641 44-3240 
44-6053 4-6061 4-6087 4-609090 4-6092 424-3437 4-3438 4-3774 4-36284 
44-4667 4-S246 4-$249 4-S$337 
4-6099 4-6100 4-6103 4-6108 4-6112 
4-S5336 4-5339 4-5426 4-S427 4-5429 
4-6113 4-6119 44-6122 4-6134 4-6138 
44-6162 4-6163 4-618%1 4-6182 44-6134 -$430 4-5431 4-$432 4-542326 44-5505 
44-6186 44-5168 4-6189 4-6191 4-6192 4-SS06 4-SS524 4-5543 44-5544 44-5550 
4-S660 4-S689 4-S5737 4-S5738 
4-6216 4-6230 4-6239 4-6242 4-6279 
44-6301 4-6302 44-6351 4-6366 
42-6280 4-6282 4-6283 4-62534 
4-6265 4-62866 4-6333 4-6361 4-6363 
42-6392 42-6397 4-6404 4-6414 4-6420 
4-6512 4-6524 44-6557 4 4-6569 we 
1- S67 1- 810 859 11-1192 141-1872 
1-1896 1-18675 2- 174 2- 251 2- 2852 
2- 278 2- 730. 2+ 726. 790% 
32 11-1458 131-1630 1-16514 141-1652 2- 96% 232-3086. 2-2800 
41-1894 11-1900 2- 102 2- 461 2- S59 
3-1722 3-1578 3-18696 3-1897 3-1958 
3-16094 3-2003 3-2172 3-2288@ 3-2318 
1- 69 1- 386 3-2355 4- 262 4- 305 4- S66 4- 775 
t= 260° BES a- 666 4- 893 44-1067 4-1282 
t- 32290 440 t= 6067 t= OFS 4-1761 44-1785 4-19F8 44-2008 
$= OSE 4-2009 4-2074 44-2226 4-2344 4-2394 
131-1334 131-1524 11-1684 2- 3 44-2427 4-2650 4-2714 42-2834 4-3458 
2- 96 2- 1989 2- 39% 2- 366 2- $33 4-3735 4-38651 4-4054 4-4131 4-4177 
2- 620 2- 449 2- 668 2- 2- 4-4232 4-4704 4-4326 4-4343 
2- €30 2-t273 2-1796 2-2041 44-4808 44-4441 4-4585 44-4539 
2-2196 2-2204 3- 49 3- 265 3- 471 4-42769 4 4809 4 4610 4 46023 4 4863 
D- TAB" - B- 4-4906 44-4907 44-4920 4-4940 4-4956 
3-1031 3-139909 3-1445 3-1452 4-4962 4-4976 4-49990 4-4991 4-S5$005 
3-2037 3-2198 4- 132 4- 285 4- 673 4-S007 4-S025 44-5135 4-5251 4-S5257 
4- 691 4-1102 4-1320 42-1507 4-18622 6-B266 6+ 9006 020068 
42-1698) 2-820F 4-2668 44-6078 44-6159 4-6165 4-6413 4-6669 
44-2701 424-3094 44-3103 4-3119 44-3235 NEw ZEALAND 
44-3743 4-423245 4-4593 4-4608 4-4630 668 666° 35 
4-S$229 4-S5286 4-5422 4-5548 NOR WAY 
44-5934 4-6151 44-6161 t- 206 t- 833 t- 1-10783 88-1999 
INDONESIA 3- 3- S62 3-1187 4- 116 4- 
a-3476 4- 4843 4- @57 4- 865 4-1150 4-1806 
4-6043 44-6411 4-6675 
739 2- 32929 3-1770 4- 114 4-4669 
4-s919 4+6443 
1+ TALY 179 42-2780 4-6056 4-6129 4-6238 
aS %- 166 1846 192 445 POLAND 
1- t- S328 *t- 8338S S64 toe 1- *@3 439 3- 4786 32-1323 3-177 
37-1401 2- 6S 2- 360 2- 440 2- $16 a 452 4-2003 4-4398'" 
2- 772 2-1196 2-1310 POR TUG AL 
2-1357 2-13462 2-139 2-1426 3-1980 44-4740 
2-1432 2-1566 2-1627 2-1902 2-1906 
2-2164 3- 30 3- 997 32-1326 RUMANIA 
32-1564 3-1575S 3-1600 323-1622 3-1643 32-1774 42-2192 
3-14993 3-186831 3-I18a32 33-1895 Reuss A 
32-1920 3-1923 3-1926 3-1927 ss 1- 72 1- oF We tate 
393-1092 3-2034 3-2074 32-2063 3-20864 2° 3868 t- 
32-2105 32-2106 32-2206 3-2208 1- 222 %*- t- get 
3-2354 4- 62 4- 63 214% @-. 368 1- 3206 t- BET t+ WED 
506 4- 846 4- 86849 4-1168 4-1214 1- S186 1- S29 616 1- 622 1- 630 
a-1221 42-1240 42-1262 4-1263 4- 1238 1- 631 635 649 669 674 
a-+1346 42-1350 42-1424 42-1458 44-1459 1- 6865 7O9 725 1- 756 1- 
42-1463 42-1471 42-1473 424-1475 1506 1- %- 6085 171-1520 141-1560 1-18562 
424-1665 4-16843 4-18697 4-1899 4-2124 1-1563 1-1564 1-1568@ 1-1569 
a-2152 44-2155 42-2159 42-2170 42-2172 171-1573 1-15 74 13-185 76 #%1-1578 
a4-2177 4-2200 44-2278 4-2346 4-2351 11-1579 141-1580 1-1581 1-15862 11-1533 
44-2368 4-2371 4-2404 11-1608 1-1516 141-1639 =%414-1642 
4-2569 4-2593 4-2773 42-2821 4-2862 11-1653 1-165658 131-1659 11-1666 14-1671 
4-26063 4-3085 44-3122 4-3146 4-320 11-1672 41-1673 141-1676 11-1679 
@4-3558 4a4-3596 a-3 767 a4-3769 @a4-a0c27 1-168S5S 1-14 866 71-1669 1 11-1693 
44-4093 44-4157 a-4184 17-1783 11-1793 11-1608 1-19008 1912 
4-4211 42-4346 424-4424 44-4435 4-4449 2- 5s 2- Be 64 2- 67 2- 71 
- a4-aa TT a4-4ag9 4 42-4496 2-+ 986 2- 117 2-+ 2383 2- 2664 2- 3a <4 
S.aes 42-4529 4-4621 4-46522 4-4624 2- 390 2- 436 2- 442 2- 448 2- 465 
44-4625 4-44526 42-4631 4-4642 2- 467 2- 535 2- 634 2- 660° 2- 690 
24-4711 42-4746 424-4751 42-4770 2- 692 2- 790 2- 818 2- 8235 2- e627 
44-4774 4-S5080 4-5243 4-334 2- 2-1039 2-1050 2-1064 2-1067 
4-5$437 4-6022 4-60733 4-6091 4-6121 2-+-1072 2-1073 2-10a1 2-1100 
4-6144 4-6148 4-6154 44-6156 2-1106 2-1120 2-1172 2-1%91 2-1194 
42-6174 4-6197 4-6415 4-6633 2-11992 2-1201 2+-1202 22-1203 
42-6635 4-6537 4-663" 4-6639 4-6641 2-1204 2-1205 2-1216 2-1232 
42-6642 4-6£4643 4-6631 4-6662 4-5664 2-1312 2-1349 2-1350 2-133 2-1354 
4-6665 4-65673 44-6657 2-1360 2-1366 2-1424 2-14231 
2-15850 2-1555 2-18555 2-1557 
JAPAN 2-15S5S6 2+-165$9 2?-172C 2-1745 22-1812 
1-141%13 2- 145 2- 326 2-18697 2-181918 2-1820 2-31a27 22-1841 
- 223 2- 4208 2- 7587 2-197 2-18649 2-1896 2-1898 2-1911 2-1914 
2-2167 32- 3260 362 3- 365 2-19S36 3- 124 3- 3937 32- 358 3- 4190 
B- 7235 812 3-131247 32-1306 323-1309 3- 667 3- 575 3- 676 3- 860 3- 8663 
32-1410 3-146490 3-1691 3-2208 3-2210 a- 894 3- 9538 3- 973 3- 974 3- 977 
B-221% 323-2264 3-231898 32-2345 26 32- 980 3- 986 32- 989 32- 99242 323-1023 
200 4- 239 314 324 4- 332 34-1029 32-1157 3-11986 3-12300 
4- 3234 346 4- 394 4- $63 4- 369 3-1S67 23-1869 3-1656868 73-1653 43-1635 
@- 672 792 42-2142 4-23486 3-1686 3-1688 3-1689 32-1697 33-1698 
42-2349 42-2369 44-2362 4-2363 44-2365 3-1699 3-1700 33-1702 3=+1706 33-1730 
4-2430 4-2434 424-2473 4-2476 32-1753 32-1766 232-1786 33-1937 
44-2477 42-2478 44-2481 4-244 2 4- 2454 3-1982 3-1980@3 3-2027 32-2144 3-2267 
44-2485 4-2486 4-2490 4-2491 4-2495 3-2361 3-2763 4- 7 a- SY 
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RUSSIA SweDEN 
4a- 124 4- 166 180 4- 166 4- 189° 2-1063 2-16e90S 2-18a851 2-186865 
4- 195 4- 196 4- 197 4- 169 4- 202 2-2026 2-2051 2-2063 2-2066 2-2166 
4 4- 204 @- 208 4#- 214 4- 270 4- 290 2-2229 2-2245 3- 14 3- a1 
4- 302 4- 313 4- 321 4- 335 4- 407 3- 7° 3- 177 3- 248 3- 439 3- 448 
447 4- 489 4- 494 4- S08 4- 539 3- $13 3- 695 3- 744 32-1071 3-1213 
4- $42 4- S44 4- 545 4- S54 4- 607 3-1249 3-17312 3-1629 3-1805 3-1847 
4- 655 4- 657 4- 681 4- 686 4- 710 3-1661 3-1936 3-2022 32-2163 3-2171 
4- 7171S 717 4- 719 4- 7214 4- 722 3-2241 3-2253 3-2274 3-2334 3-2339 
723 4- 734 4- 745 4- 756 4- 778 a- @O 4- 11414 165 181 4= 247 
4- 782 4- 794 4- 890 4- 856 4- 859 ‘ 4- 261 4- 288 4- 289 4- 320 4- 323 
4- 8661 4- 695 4- 903 4- 913 4- 914 4- 336 4- 396 4- 640 4- 643 4- 804 
4- 916 4- 919 4- 921 4-1061 44-1130 4- 827 4- 8669 4-1009 424-1112 4-1113 
4-1152 4-1167 42-1247 4-1265 4-1421 42-1577 4-1578 4-1768 4-18632 
4-1269 44-1272 44-1273 42-1274 4-1276 4-1836 4-1862 4-1954 4-2028 4-2090 
42-1277 42-1278 4-1241 42-1283 4-1286 44-2105 44-2132 4-2165 44-2167 
44-1267 4-1290 4-1299 4-1308 4-1311 4-2198 44-2228 4-230903 4-2347 4-240'1 
42-1316 44-1341 4-1372 4-13A6 44-1387 4-2466 42-3005 4-3022 
4-1399 4-1411 44-1453 424-1457 4-1461 4-3024 4-3025 4-3177 4-3214 
42-1464 4-1467 4-1474 4-33193 4-37319 4-3389 4-3559 
4-1498 4-1511 4-1521 42-1571 4-15837 4-3807 44-3816 4-3915 44-3918 
4-1596 44-1501 4-1603 44-1604 44-4009 44-4016 4-4102 4-4161 
42-1684 4-1718 4-1720 42-1721 424-1722 4-4366 4-4786 4-4395 4-4497 
4-1723 42-1724 4-1725 42-1727 4-1730 4-45 11 4-4594 44-4741 
44-1731 4-1744 42-1767 44-1769 44-4913 4-S467 4-S$476 4-5492 4-5531 
4-1773 4-1798 44-1818 42-1819 44-1824 4-S$542 4-555 1 44-6067 4-6462 
4-1827 4-1864 44-1962 4-1994 44-1997 44-6646 
4-1998 44-2004 4-2005 4-2007 4-2081 Swi TZERLAND 
424-2097 42-2092 4-2109 4-2452 96 289 318 366 1- 412 
4-2468 424-2502 44-2667 4-2668 44-2693 413 422 1- 4299 1- $34 1- S41 
44-2774 4-2801 4-2a27 4-2829 t= 642 t= 1-11929 
44-2632 4-2842 4-2924 4-2929 4-3001 TS OBIS” 1296, 1-4897 
4-3470 44-3525 4-3535 44-3544 4-3557 2- 260 2- 295 2- 426 2- S74 2+ 775 
4-3756 44-3800 4-38737 424-3926 44-3939 2- 921 2- 9-79 2- 982 2-1617 2-1155 
424-3947 4-3952 4-4064 424-4117 4-4229 2-1238 2-1787 2-1450 2-1960 
44-4240 44-4235 4-4312 2-1976 2-2185 2-2190 3- 37 3- 
4-4404 4-4540 4-45°85 44-4673 4-4692 3- 493 3- 3- S64 3- 887 3- 988 
424-4693 4-4700 4-4712 3-1014 32-1028 3-1074 
4-SO09 4-5659 3-1523 3-1772 3-1978 3-2256 3-2331 
7 4-6093 4-6357 4-6364 4-6368 44-6369 3-2362 4- 66 4- 235 4- 244 4- 309 
4-6371 4-623274 4-6383 4-6389 4- S14 4- $36 4- 765 4- 776 4- 795 
4-6393 4-6794 44-6355 44-6410 4-6435 4- 796 4- 798 4- 86830 4- 879 4- 887 
42-6444 4-6459 4-6470 4-6508 4- 920 4-1201 4-1282 4-1410 
4-6529 4-6640 4-6644 44-6650 4-1492 424-1535 4-1547 4-1875 
4-66567 4-6655% 4-6670 4-6635 44-1804 44-2073 4-2101 
44-2919 4-2964 44-3010 4-3086 
SOUTH AFRICA 44-3511 4-3562 4-3867 4-3872 4-4010 
29 44-4152 4-4162 44-4187 4-4430 4-4452 
3-1372 3-1451 3-1971 4- 103 4-1156 44-4526 4-4525 44-4542 44-4787 44-4992 
4-1271 42-2529 42-4073 44-4430 4-SO67 4-S082 44-5167 4-5244 4-S5279 
44-4617 4-6141 44-6142 4-6507 4-S$306 4-S5344 44-5375 4-S712 4-S766 
SPAIN 42-6070 44-6106 4-6135 4-6252 4-6253 
2- 719 2- 3- sS 323-1334 44-6460 44-6502 44-6660 
4- 295 4- 394 44-1898 424-3050 4-3312 SvR1A 
4-42803 42-4473 4- 463 
SWEDEN 
S$ 1- 245 1- 296 1- 329 1- 408 TURKEY 
4294 1- £42 1- 8663 1- AT4 11-1034 11-1877 2-2176 3-1013 
11-1236 11-1295 11-1372 1-1410 
71-1487 131-1740 11-1765 131-3812 1-1822 URUGUAY 
71-1682 11-1683 11-1916 1-19618 11-1947 ‘ 
31-1953 11-1954 2- 2- 156 2- 163 
2- %78@ 227 2- 278 2- 276 2- 2836 YUGOSLAVIA 
~- 297 2- $02 2- 583 2- 471 3- 33 3-15178 
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NUMERICAL INDEX OF AEC REPORTS WITH INDICATIONS OF THEIR AVAILABILITY 


Following is a complete list of MDDC’s, AECD’s, AECU’s, unclassified reports issued by AEC contractor 
laboratories under laboratory numbers, and certain other reports of interest to the AEC as abstracted in 
Abstracts of Declassified Documents (ADD) or in Nuclear Science Abstracts (NSA) through December 30, 1950. 
This list gives the report number, abstract number, and availability. Availability refers to: (1) publication of 
reports in their entirety in ADD or in NSA: (2) publication of reports in the National Nuclear Energy Series 
(NNES): (3) publication of reports in journals; and (4) public sale of reports by the Office of Technical Services 
(OTS) with an indication of their price. In some cases, reports listed with a sale price may be out of print, but 
OTS is prepared to sel' photostats and microfilm of all titles in their possession. All non-classified AEC re- 
search and development reports are or will be supplied to the 38 AEC depository libraries throughout the USA. 
Reports may be examined at or borrowed from these libraries, and microfilm or photostat copies may be 
purchased from them. Inquiries should be addressed to the libraries. 

Abstracts of AEC reports, and indexes thereto, also are available at the depository libraries. A list of the 


depository libraries follows this list of reports. 


Abbreviations used below are: 
NSA - NUCLEAR SCIENCE ABSTRACTS 
ADD - ABSTRACTS OF DECLASSIFIED DOCUMENTS 
the predecessor of NSA 
NNES - National Nuclear Energy Series, published by 
the McGraw-Hill Book Company 


Code designations are assigned as follows: 
MDDC - To declassified reports released by the Man- 
hattan Engineer District and by the Atomic 
Energy Commission before March 1, 1948 


Other code designations below are assigned to unclassified 
reports by the originating installations. 


AECD - Todeclassified reports released by the Atomic 
Energy Commission after February 29, 1948 
(appeared in April 15, Nuclear Science Ab- 
stracts) 

AECD - To unclassified reports originating within the 
Atomic Energy Project. (Subsequent to AECU- 
660, this code is applied only to reports carry- 
ing no other recognized code designation.) 

NP - To reports originating outside the Atomic En- 
ergy Project (Note: NP is part of an AEC file 
number for such reports.) 


ABSTRACT AVAILABILITY REPORT ABSTRACT AVAILABILITY 
ADD ‘ MDDC ADD 
1,p.1 27 1,p.17 Phys. Rev. 70, 106(1946) 
1,p.2 28 1,p.18 
1,p.3 29 1,p.19 J. Am. Chem. Soc. 68, 2367-72(1946) 
1,p.4 Phys. Rev. 70, 136-53(1946) 30 1,p.20 J. Am. Chem. Soc. 68, 2373-7(1946) 
1,p.4 NNES Div. II, Vol. 16, Pt. II, Chap. 4; 31 1,p.20 Rev. Sci. Instruments 18, 643-6(1947) 
J. Applied Phys. 18, 30-3(1947) 32 Lp.21 Phys. Rev. 72, 196-202(1947) 
1,p.5. Phys. Rev. 70, 583-9(1946) 33 1,p.21 
1p.5 Phys. Rev. 70, 101(1946); $0.05 34 1,p.22 Phys. Rev. 70, 111(1946) 
1,p.6 Phys. Rev. 70, 245-8(1946) 35 1 p.22 
Rev. 36 1,p.23 Science 105, 265-7(1947) 
000 02(1948) 37 1,p.23 Phys. Rev. 70, 805-07(1946); $0.10 
1p.8 Penguin Books 
Phys. Rev. 70 
ne Phys. Rev. 70, 107(1946) 41 1,p.26 Phys. Rev. 69, 669-70(1946) 
». 42 1,p.26 Phys. Rev. 70, 115(1946) 
43 1,p.27 Phys. Rev. 70, 87(1946) 
1,p.10 J. Phys. & Colloid Chem. 51, 611-25, ee 
786-97(1947) 44 1,p.27 Rev. Sci. Instruments 17, 301-06(1946) 

1,p.11 45 1,p.28 

»P. 

1,p.11 46 1,p.28 
1,p.12 J. Applied Phys. 17, 447-9(1946) 47 1,p.29 J. Chem. Education 23, 538-41(1946) 
1,p.13 J. Applied Phys. 17, 444-7(1946) 48 1,p.30 Phys. Rev. 70, 115(1946) 
1,p.14 Phys. Rev. 70, 429(1946) 49 1,p.31 

1,p.15 50 1,p.31 Science 104, 91-6(1946) 

1,p.15 Phys. Rev. 71, 1-3(1947) 51 1,p.32 Phys. Rev. 70, 589-92(1946) 

1,p.16 Phys. Rev. 70, 89(1946) 52 1,p.32 NNES Div. Il, Vol. 16, Pt. Il, Chap. 5; 


J. Applied Phys. 18, 34-48(1947) 


REPORT 
4 MDDC 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 1,p.17 
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; REPORT ABSTRACT AVAILABILITY RE PORT ABSTRACT AVAILABILITY 
MDDC ADD MDDC ADD ; 
53 1,p.33 NNES Div. II, Vol. 16, Pt. I, Chap. 1; Anal. 125 1,p.66 Phys. Rev. 69, 666(1946) 
Chem. 20, 188-94(1948) 126 1,p.67 
54 1,p.33 Phys. Rev. 70, 815-17(1946); $0.05 127 1,p.67 
55 1,p.34 128 1,p.68 $0.15 
56 1,p.34 129 1,p.68 0.05 
57 1,p.35 130 1,p.68 
58 1,p.35 131 1,p.68 0.15 
59 1,p.36 Revs. Modern Phys. 19, 259-97(1947) 132 1,p.68 0.15 
60 1,p.36 133 1,p.68 
61 1,p.37 Phys. Rev. 71, 745-7(1947) 134 1,p.69 Phys. Rev. 70, 808-11(1946) 
62 1,p.37 135 1,p.69 $0.15 
63 1,p.38 NNES Div. II, Vol. 16, Pt. I, Chap. 2 136 1,p.69 0.05 
64 1,p.38 137 1,p.69 
65 1,p.39 138 1,p.69 
66 1,p.39 NNES Div. I, Vol. 16, Pt. III, Chap. 6 139 1,p.69 
67 1,p.40 $C.05 140 1,p.70 Phys. Rev. 70, 232(1946) 
68 1,p.40 141 1,p.71 Phys. Rev. 70, 640-2(1946); $0.05 
69 1,p.41 NNES Div. II, Vol. 16, Pt. I, Chap. 3 142 1,p.72 
; 70 1,p.41 143 1,p.73 Phys. Rev. 70, 448(1946); $0.05 
71 1,p.42 144 1,p.74 30-05 
72 1,p.42 145 1,p.75 Radiol 49, 361-3(1947); $0.10 
; 73 1,p.43 146 1,p.76 $0.10 
74 1,p.44 147 1,p.77 Phys. Rev. 70, 444(1946); $0.05 
75 1,p.44 148 1,p.77 Phys. Rev. 70, 445(1946); $0.10 
! 76 1,p.45 149 1,p.78 $0.10 
: 17 1,p.45 150 1,p.78 
B 78 1,p.46 151 1,p.79 0.05 
79 1,p.46 Science 103, 697-705(1946) 152 1,p.79 NNES Div. Il, Vol. 16, Pt. IV, Chap. 7; 
80 1,p.47 Rev. Sci. Instruments 18, 884-93(1947) Chem. Eng. Progress 44, 315-26(1948) 
81 1,p.47 2: 153 1,p.81 NNES Div. II, Vol. 16, Pt. IV, Chap. 8 
82 1,p.48 154 1,p.81 Ind. Eng. Chem. 39, 281-3(1947) 
83 1,p.48 155 1,p.82 $0.05 
84 1,p.49 $0.15 156 1,p.83 
85 1,p.49 157 1,p.84 0.10 
86 1,p.49 158 1,p.84 
87 1,p.50 159 1,p.85 
88 1,p.50 J. Chem. Phys. 14, 569(1946) 160 1,p.85 
89 1,p.51 161 1,p.86 
90 1,p.51 Science 104, 156-60(1946); J. Research Natl 162 1,p.86 
Bur. Standards 38, 137-68(1947) 163 1,p.87 
91 1,p.52 164 1,p.88 
92 1,p.52 $0.25 165 1,p.89 
93 1,p.53 s. Rev. 70, 580-2(1946) 166 1,p.89 
94 1,p.53 ye 167 1,p.90 
95 1,p.54 168 1,p.90 Anal. Chem. 19, 148-9(1947) 
96 1,p.55 169 1,p.91 
97 1,p.55 Metal Technol. 14 (1947), Tech. Pub. 2152 170 1,p.91 Anal.“‘Chem. 19, 146-7(1947) 
98 1,p.56 J. Am. Chem. Soc. 68, 2117(1946) 171 1,p.92 Phys. Rev. 69, 666(1946); $0.10 
99 1,p.56 172 1,p.92 
100 1,p.57 Phys. Rev. 70, 431(1946) 173 1,p.93 ™ $0.05 
101 1,p.57 $0.15 174 1,p.93 Phys. Rev. 70, 444(1946); $0.05 
102 1,p.58 0.15 175 1,p.94 t 
103 1,p.58 176 1,p.95 
104 1,p.58 177 1,p.95 ~ 
105 1,p.59 178 1,p.96 
106 1,p.59 0.05 179 1,p.96 
107 1,p.59 180 1,p.97 
108 1,p.59 0.05 181 1,p.97 
109 1,p.59 0.05 182 1,p.98 Phys. Rev. 70, 445(1946); $0.05 
; 110 1,p.60 183 1,p.99 Rev. Sci. Instruments 18, 86-9(1947); $0.10 
i 111 1,p.61 0.15 184 1,p.99 OP. see MDDC -626 for revision 
112 1,p.61 185 1,p. 100 $0.05 
113 1,p.61 0.15 106 1,p.100 NNES Div. 11, Vol. 16, Pt. IV, Chap. 9 
114 1,p.61 187 1,p. 102 $0.05 
115 1,p.62 Phys. Rev. 73, 207-15(1948) 188 1,p. 102 
116 1,p.62 189 1,p.103 Phys. Rev. 71, 272(1947) 
117 1,p.62 190 1,p.103 
118 1,p.62 191 1,p.104 
119 1,p.63 192 1,p.104 
120 1,p.64 193 1,p.105 
121 1,p.64 194 1,p.105 $0.20 
122 1,p.65 195 1,p. 106 
123 1,p.65 Phys. Rev. 70, 602-05(1946) 196 1,p. 106 Anal. Chem. 19, 150-3(1947) 
124 1,p.66 Phys. Rev. 71, 210-11(1947) 197 1,p.107 
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REPORT ABSTRACT AVAILABILITY REPORT ABSTRACT AVAILABILITY 
MDDC ADD MDDC ADD 
198 1,p.107 Rev. Sci. Instruments 18, 294-7(1947) 272 1,p.155 
199 1,p. 108 273 1,p.156 
200 1,p.109 Phys. Rev. 70, 434-5(1946) 274 1,p.157 
201 1,p.109 Phys. Rev. 72, 203-06(1947); $0.05 275 1,p.158 
202 1,p.110 Ind. Eng. Chem. 39, 314-19(1947) 276 1,p.158 
203 1,p.111 277 1,p.159 
204 1,p.112 278 1,p.159 
205 1,p.112 Phys. Rev. 70, 595-6(1946); $0.10 279 1,p.160 $0.25 
206 1,p.113 Phys. Rev. 70, 101(1946); $0.10 280 1,p.161 J. Am. Chem. Soc. 69, 2500-02(1947) ’ 
207 1,p.113 Phys. Rev. 70, 101(1946); $0.10 281 1,p.163 oT Rev. 70, 569(1946) 
208 1,p.114 282 1,p. 163 .15 
209 1,p.114 283 1,p. 164 Ind. Eng. Chem. 39, 259-62(1947) 
210 1,p.115 $0.10 284 1,p. 164 Phys. Rev. 70, 327-30(1947) 
211 1,p.115 285 1,p.165 
212 1,p.116 286 1,p.165 
213 1,p.116 287 1,p. 166 
214 1,p.117 288 1,p.166 
215 1,p.117 289 1,p.167 Chem. Eng. News 24, 2906-09(1946) 
216 1,p,118 290 1,p.167 $0.05 
217 1,p.118 291 1,p.168 Rev. Sci. Instruments 19, 28-30(1948) 
218 1,p.119 Ind. Eng. Chem. 39, 384-6(1947) 292 1,p.169 Phys. Rev. 71, 826(1947) 
219 1,p.120 Ind. Eng. Chem. 39, 305-09(1947) 293 1,p. 169 $0.10 
220 1,p.120 294 1,p.170 0.10 
221 1,p.121 $0.20 295 1,p.170 
222 1,p.121 0.05 296 1,p.171 0.05 
223 1,p.122 1.25 297 1,p.173 
224 1,p.122 Ind. Eng. Chem. 39, 372-4(1947) 298 1,p.174 
225 1,p.123 299 1,p.174 
226 1,p.123 300 1,p.175 
227 1,p.124 Science 104, 379-86(1946); Nature 159, 863-5 301 1,p.176 Phys. Rev. 71, 141(1947) 
(1947) 302 1,p.176 
228 1,p.124 $0.10 303 1,p.177 
229 1,p.125 304 1,p.177 
230 1,p.126 305 1,p.178 NNES Div. IV, Vol. 14B, Pt. I, Paper 1.3 
231 1,p.126 Phys. Rev. 70, 557-8(1946); $0.05 306 1,p.178 
232 1,p.127 Phys. Rev. 72, 729(1947) 307 1,p.179 Phys. Rev. 70, 561(1946) 
233 1,p.127 308 1,p.180 
234 1,p. 128 Anal. Chem. 19, 222-4(1947) 309 1,p. 180 
235 1,p.128 310 1,p.181 
236 1,p.129 311 1,p.181 
237 1,p.130 312 1,p.182 
238 1,p.130 313 1,p.183 Ind. Eng. Chem. 39, 286-8(1947) 
239 1,p.131 314 1,p.183 
240 1,p.131 315 1,p. 184 Phys. Rev. 71, 497-507(1947) 
241 1,p.132 316 1,p.184 
242 1,p.132 $0.10 317 1,p.185 $0.10 
243 1,p.133 318 1,p.185 
244 1,p.133 319 1,p.186 
245 1,p.134 1.00 320 1,p. 186 
246 1,p.134 0.80 321 1,p.187 NNES Div. VI, Vol. 1, Pt. I, Chap. 2 
247 1,p.134 0.15 322 1,p.188 NNES Div. VI, Vol. 1, Introduction 
248 1,p.135 323 1,p.189 NNES Div. VI, Vol. 1, Foreword 
249 1,p. 136 NNES Div. VI, Vol. 1, Pt. 1, Chap. 4 324 1,p.190 
250 1,p.137 325 1,p.190 Ind. Eng. Chem. 39, 350-2(1947) 
251 1,p.138 326 1,p.191 Blood 3, 593-611(1948) 
252 1,p.138 NNES Div. VI, Vol. 1, Pt. I, Chap. 14 327 1,p.191 Phys. Rev. 72, 109-15(1947); $0.10 
253 1,p.139 NNES Div. VI, Vol. 1, Pt. I, Chap. 15 328 1,p.192 Ind. Eng. Chem. 39, 244-8(1947) 
254 1,p.140 329 1,p.193 
255 1,p.140 330 1,p.193 NNES Div. VI, Vol. 1, Pt. 11, Chap. 17 
256 1,p.141 Phys. Rev. 71, 508-10(1947); $0.10 331 1,p.195 Ind. Eng. Chem. 39, 352-4(1947) 
257 1,p.141 NNES Div. VI, Vol. 1, Pt. I, Chap. 12 332 1,p.196 NNES Div. VI, Vol. 1, Pt. I, Chap. 3 
258 1,p.143 NNES Div. VI, Vol. 1, Pt. I, Chap. 6 333 1,p.196 Phys. Rev. 71, 911(1947) 
259 1,p.144 Radiology 49, 349-59(1947) 334 1,p.197 Phys. Rev. 70, 766(1946) 
260 1,p.144 NNES Div. VI, Vol. 1, Pt. I, Chap. 16 335 1,p.198 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.23 
261 1,p.145 336 1,p. 198 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.10 
262 1,p.146 Chem. Eng. News 24, 3168-73(1946). $0.10 337 1,p.199 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.11 
263 1,p.147 NNES Div. VI, Vol. 1, Pt. I, Chap. 7 338 1,p.200 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.9 
264 1,p.149 NNES Div. VI, Vol. 1, Pt. I, Chap. 11 339 1,p.201 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.12 
265 1,p.150 NNES Div. VI, Vol. 1, Pt. I, Chap. 9 340 1,p.202 Anal. Chem, 20, 282(1948) 
266 1,p.150 NNES Div. VI, Vol. 1, Pt. I, Chap. 8 341 1,p.203 $0.05 
267 1,p. 152 342 1,p.203 
268 1,p.152 343 1,p.204 J. Am. Chem. Soc. 71, 2600-07(1949) 
269 1,p.153 344 1,p.204 
270 1,p.153 345 1,p.205 J. Optical Soc. Am. 37, 279-88(1947) 
271 1,p.154 NNES Div. VI, Vol. 1, Pt. 1, Chap. 5 346 1,p.205 $0.25 
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MDDC ADD MDDC ADD 
347 1,p.206 Ind. Eng. Chem. 39, 367-74(1947) 416 1,p.243 s. Rev. 71, 140(1947) 
348 1,p.206 Phys. Rev. 73, 852-62(1948) 417 1,p.243 ny ee 
349 1,p.207 NNES Div. IV, Vol. 14B, Pt. I, Paper 1.2; 418 1,p.244 
Phys. Rev. 70, 555-6(1946) 419 1,p.244 
350 1,p.207 420 1,p.245 
351 1,p.208 421 1,p.245 Phys. Rev. 71, 144(1947) 
352 1,p.208 Phys. Rev. 71, 14-19(1947) 422 1,p.246 NNES Div. VI, Vol. 1, Pt. I, Chap. 1 
, 353 1,p.209 $0.15 423 1,p.246 NNES Div. VI, Vol. 1, Pt. I, Chap. 13 
354 1,p.209 424 1,p.248 Phys. Rev. 71, 373(1947) 
355 1,p.210 Anal. Chem. 19, 824-7(1947) 425 1,p.248 NNES Div. I, Vol. 5, Chap. 8 
356 1,p.210 $0.10 426 1,p.249 
357 1,p.211 427 1,p.250 
358 1,p.212 428 1,p.251 Phys. Rev. 71, 144(1947) 
359 1,p.213 Phys. Rev. 72, 1147-56(1947) 429 1,p.251 NNES Div. IV, Vol. 14B, Pt. I, Paper 22.50 
360 1,p.213 430 1,p.252 
361 1,p.214 431 1,p.252 Ind. Eng. Chem. 39, 401-04(1947) 
362 1,p.214 $0.05 432 1,p.253 $0.05. 
363 1,p.215 0.10 433 1,p.254 Ind. Eng. Chem. 39, 333-7(1947) 
364 1,p.215 434 1,p.254 
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| 882 1,p.544 
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MDDC ADD MDDC ADD 

883 1,p.544 0.05 955 1,p.567 0.05 

884 1,p.545 0.05 956 1,p.568 Phys. Rev. 72, 744(1947) 

885 1,p.545 ADD; $0.05 957 1,p.568 Phys. Rev. 72, 746(1947) 

886 1,p.546 $0.05 958 1,p.569 J. Phys. & Colloid Chem, 52, 350-7(1948) 

887 1,p.546 0.05 959 1,p.569 90.05 

888 1,p.546 960 1,p.569 0.60 

889 1,p.547 0.10 961 1,p.569 0.30 

890 1,p.547 0.10 962 1,p.569 0.10 

891 1,p.547 963 1,p.570 0.10 

892 1,p.548 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.20 964 1,p.570 ADD; $0.05 

893 1,p.548 965 1,p.571 Science 105, 664-5(1947) 

894. 1,p.549 $0.15 966 1,p.571 J. Biol. Chem. 169, 459-60(1947) 

895 1,p.549 0.25 967 1,p.571 —-- 

896 1,p.549 0.10 968 1,p.572 Phys. Rev. 72, 585-90(1947); $0.10 

897 1,p.549 ADD 969 1,p.572 Phys. Rev. 73, 830-41(1948); $0.05 

898 1,p.550 $0.35 970 1,p.572 $0.05 

899 1,p.550 0.10 971 1,p.573 0.05 

900 1,p.551 0.05 972 1,p.573 Phys. Rev. 72, 673-7(1947); $0.10 

901 1,p.551 0.05 973 1,p.573 —_— 

902 1,p.551 0.10 974 1,p.573 Rev. Sci. Instruments 18, 682-3(1947); 

903 1,p.551 Anal. Chem. 20, 1077-8(1948) $0.05 

904 1,p.551 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.100; $75 1,p.574 Phys. Rev. 72, 248(1947); $0.05 
$0.15 976 1,p.574 Phys. Rev. 72, 435(1947) 

905 1,p.553 NNES Div. IV, Vol. 14B, Pt. Ii, Paper 22.50; 977 1,p.574 J. Am. Chem. Soc. 70, .1037-9(1948) 
$0.10 978 1,p.575 Phys. Rev. 72, 85(1947); $0.05 

906 1,p.553 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.19; 979 1,p.575 Am. J. Physiol. 150, 480-7(1947) 
$0.10 ; 980 1,p.576 $0.15 

907 1,p.553 J. Natl. Cancer Inst. 6, 349-53(1946) 981 1,p.576 0.25 

908 1,p.554 $0.15 982 1,p.576 0.05 

909 1,p.554 Chem. Eng. 54, 122-5(1947) 983 1,p.576 0.10 

910 1,p.554 $0.05 984 1,p.576 0.10 

911 1,p.556 985 1,p.577 Anal. Chem. 20, 458-60(1948) 

912 1,p.556 0.05 986 1,p.577 ADD; $0.05 

913 1,p.556 0.05 987 1,p.577 $0.05 

914 1,p.556 0.30 988 1,p.578 ADD; Phys. Rev. 72, 741(1947) 

915 1,p.557 0.15 989 1,p.578 ADD 

916 1,p.557 0.05 990 1,p.579 $0.10 

917 1,p.557 0.15 991 1,p.579 0.15 

918 1,p.557 0.05 992 1,p.579 0.20 

919 1,p.557 0.10 993 1,p.579 0.10 

920 1,p.558 0.05 994 1,p.580 ADD; Phys. Rev. 72, 740(1947); $0.05 

921 1,p.558 0.15 995 1,p.581 $0.10 

922 1,p.558 0.05 996 1,p.581 0.10 

923 1,p.559 0.15 997 1,p.581 0.10 

924 1,p.559 0.15 998 1,p.582 

925 1,p.559 0.15 999 1,p.582 “0.20 ig 

926 1,p.559 0.30 1000 1,p.583 0.15 — 

927 1,p.559 0.15 1001 1,p.583 0.15 

928 1,p.559 0.15 1002 1,p.583 0.05 

929 1,p.560 0.15 1003 1,p.583 ADD 

930 1,p.560 0.15 1004 1,p.584 

931 1,p.560 0.05 1005 1,p.585 $0.10 

932 1,p.560 0.15 1006 1,p.586 Soil Sci. 65, 129-34(1948) 

933 1,p.560 Phys. Rev. 72, 649-61(1947); $0.10 1007 1,p.586 

934 1,p.561 $0.15 1008 1,p.587 ADD 

935 1,p.561 Phys. Rev. 76, 531-7(1949); $0.20 1009 1,p.587 ADD 

936 1,p.561 $0.15 1010 1,p.587 $0.10 

937 1,p.562 Chem. Eng. News 25, 3794-8(1947) 1011 1,p.588 0.20 

938 1,p.562 Phys. Rev. 72, 349(1947); $0.05 1012 1,p.589 0.10 

939 1,p.563 Phys. Rev. 72, 541-4(1947); $0.10 1013 1,p.589 ADD; Phys. Rev. 72, 739(1947) 

940 1,p.563 Phys. Rev. 72, 545-9(1947); $0.10 1014 1,p.590 $0.50 

941 1,p.563 $0.10 1015 1,p.590 0.10 

942 1,p.563 1.15 1016 1,p.590 NNES Div. V, Vol. 2, Chaps. 1-5 

943 1,p.563 0.75 1017 1,p.591 NNES Div. V, Vol. 2, Chaps. 6-9 

944 1,p.564 0.10 1018 1,p.591 J. Biol. Chem. 176, 283-93(1948) 

945 1,p.564 0.10 1019 1,p.591 ADD 

946 1,p.564 Phys. Rev. 72, 926-30(1947); $0.10 1020 1,p.592 Phys. Rev. 72, 739(1947) 

947 1,p.564 ADD 1021 1,p.593 ADD 

948 1,p.565 Phys. Rev. 72, 743(1947) 1022 1,p.593 $0.35 

949 1,p.565 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.21 1023 1,p.594 

950 1,p.565 1024 1,p.594 ADD 

951 1,p.565 ADD; Phys. Rev. 72, 103-07(1947) 1025 1,p.595 $0.10 

952 1,p.565 $0.10 1026 1,p.595 J. Am. Chem. Soc. 69, 2869-81(1947) 

953 1,p.566 0.05 1027 1,p.595 $0.05 

954 1,p.566 0.20 1028 1,p.596 0.05 
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MDDC ADD MDDC ADD 
1029 1,p.596 Phys. Rev. 72, 680-1(1947); $0.10 1100 1,p.622 0.15 
1030 1,p.596 $0.10 1101 1,p.623 0.20 
1031 1,p.596 Anal. Chem. 20, 233-5(1948) 1102 1,p.623 J. Lab. Clin, Med. 32, 1045-59(1947) 
1032 1,p.596 $0.10 1103 1,p.623 
1033 1,p.597 Rev. Sci. Instruments 18, 821 -30(1947); 1104 1,p.624 Econometrica 15, 314-34(1947); Bull 
$0.10 Atomic Scientists 4, 115-21(1948) 
1034 1,p.597 0.05 1105 1,p.624 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.22 
1035 1,p.598 0.10 1106 1,p.625 $0.05 
1036 1,p.599 0.10 1107 1,p.625 0.05 
1037 1,p.600 0.10 1108 1,p.625 0.05 
1038 1,p.600 0.05 1109 1,p.626 0.15 
1039 1,p.600 0.05 1110 1,p.626 0.15 
1040 1,p.600 0.05 1111 1,p.627 ADD 
1041” 1,p.601 0.05 1112 1,p.627 $0.15 
1042 1,p.601 ADD; Phys. Rev. 72, 1049(1947) 1113 1,p.627 J. Am. Chem. Soc. 69, 2849-59(1947) 
1043 1,p.601 Phys. Rev. 72, 352-3(1947); $0.05 1114 1,p.627 
1044 1,p.602 $0.05 1114A 1,p.628 
1045 1,p.602 Rev. Sci. Instruments 18, 900-07(1947); 1114B 1,p.628 
$0.10 1114C 1,p.629 
1046 1,p.602 Phys. Rev. 72, 591-3(1947); $0.05 1114D 1,p.629 
1047 1,p.602 J. Biol. Chem. 173, 207-09(1948) 1114E 1,p.629 
1048 1,p.603 Phys. Rev. 72, 352(1947); $0.05 1114F 1,p.630 
1049 1,p.603 Phys. Rev. 72, 749-57(1947); $0.10 1115 1,p.630 Phys. Rev. 71, 380-1(1947); $0.05 
1050 1,p.604 Phys. Rev. 73, 271-3(1948); $0.10 1116 1,p.631 
1051 1,p.604 $0.05 1117 1,p.631 
1052 1,p.604 0.10 1118 1,p.631 $0.15 
| 1053 1,p.604 Phys. Rev. 72, 766-71(1947); $0.10 1119 1,p.632 ADD; Phys. Rev. 72, 730(1947); $0.05 
1054 1,p.605 $0.05 1120 1,p.632 Phys. Rev. 72, 646-7(1947); $0.05 
1055 1,p.606 1121 1,p.632 Phys. Rev. 72, 515-16(1947); $0.05 
1056 1,p.606 J. Phys. & Colloid Chem. 52, 479-90(1948); 1122 1,p.633 Chem. Eng. News 25, 2624-5(1947) 
$0.10 1123 1,p.634 ADD; $0.05 
1057 1,p.606 0.05 1124 1,p.634 Phys. Rev. 73, 347-9(1948); $0.10 
1058 1,p.606 0.10 1125 1,p.634 Phys. Rev. 72, 7-15(1947); $0.10 
1059 1,p.607 1126 1,p.635 
1060 1,p.607 0.05 1127 1,p.635 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.14 
1061 1,p.607 0.05 1128 1,p.635 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.16 
1062 1,p.607 0.10 1129 1,p.636 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.13 
1063 1,p.608 ADD 1130 1,p.636 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.21 
1064 1,p.609 Revs. Modern Phys. 19, 185. 238(1947) 1131 1,p.637 
1065 1,p.€09 $0.10 1132 1,p.637 NNES Div. VIII, Vol. 1, Chap. 10 
1066 1,p.610 Radiology 49, 299-313(1947) 1133 1,p.638 
1067 1,p.610 1134 1,p.638 
1068 1,p.611 Phys. Rev. 72, 758-65(1947); $0.10 1135 1,p.638 ADD; NNES Div. IV, Vol. 14B, Pt. I, Paper 
1069 1,p.611 $0.10 6.29 
1070 1,p.611 0.05 1136 1,p.639 ADD 
1071 1,p.612 0.10 1137 1,p.639 $0.10 
1072 1,p.612 1138 1,p.639 
1073 1,p.612 ADD $0.05 wri39 1,p.640 
1074 1,p.613 $0.10 Ti40 1,p.640 
1075 1,p.613 J. Am. Chem. Soc. 69, 2836-48(1947) 1141 1,p.641 
1076 1,p.614 $0.15 1142 1,p.641 0.10 
1077 1,p.614 0.10 1142A 1,p.642 
1078 1,p.615 Metal Progress 52, 387-90(1947) 1142B 1,p.642 
1079 1,p.615 ADD; Rev. Sci. Instruments 18, 796(1947) 1142C 1,p.643 
1080 1,p.615 $0.05 1142D 1,p.643 
1081 1,p.616 0.10 1142E 1,p.643 
1082 1,p.616 Phys. Rev. 72, 902-07(1947); $0.10 1143 1,p.643 0.15 
1083 1,p.616 Phys. Rev, 73, 111-24(1948) 1143A 1,p.643 
1084 1,p.617 Phys. Rev. 72, 967-70(1947); $0.10 1143B 1,p.644 
1085 1,p.617 Phys. Rev. 72, 732-3(1947); $0.10 1143C 1,p.644 
1086 1,p.617 $0.10 1143D 1,p.644 
1087 1,p.618 0.10 1143E 1,p.645 
1088 1,p.618 0.05 stew 1,p.645 
1089 1,p.618 0.10 1145 1,p.645 0.05 
1090 1,p.619 ADD $0.10 1146 1,p.645 ADD 
1091 1,p.620 J. Chem. Phys. 15, 875-9(1947); $0.10 1147 1,p.646 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.8 
1092 1,p.620 $0.05 1148 1,p.646 ADD 
1093 1,p.620 J. Am. Chem. Soc. 69, 2812-18(1947) 1149 1,p.646 
1094 1,p.620 ADD 1150 1,p.647 $0.10 
1095 1,p.621 $0.05 1151 1,p.648 0.10 
1096 1,p.621 J. Research Natl. Bur, Standards 39, 317-20 1152 1,p.649 
(1947) 1153 1,p.649 
1097 1,p.621 ADD; Phys. Rev. 74, 991(1947) 1154 1,p.649 
1098 1,p.622 1155 1,p.650 0.05 
1099 1,p.622 $0.05 1156 1,p.650 ADD 
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MDDC ADD MDDC ADD 

1157 1,p.650 $0.05 12231 1,p.680 

1158 1,p.651 Science 106, 245-6(1947) 12233 1,p.680 

1159 ~ 1,p.651 J. Am, Chem. Soc. 70, 2418-20(1948); $0.10 223K 1,p.680 

1160 1,p.652 Radiology 49, 325-43(1947) 223L 1,p.680 

1161 1,p.652 $0.10 1223M 1,p.680 

1162 1,p.652 0.10 1223N 1,p.681 

1163 1,p.652 0.05 12230 1,p.681 

1164 1,p.653 J. Am. Chem. Soc. 69, (1947) 1223P 1,p.681 

1165 1,p.653 $0.05 1223Q 1,p.682 

1166 1,p.653 0.05 1223R 1,p.682 

1167 1,p.654 J. Biol. Chem. 172, 185-90(1948) 1223S 1,p.682 

1168 1,p.654 J. Am. Chem. Soc. 70, 3499(1948); $0.05 1223T 1,p.682 

1169 1,p.654 Phys. Rev. 72, 1049-53(1947); $0.10 1223U 1,p.683 

1170 1,p.654 1223V 1,p.683 

1171 1,p.654 $0.10 1223W 1,p.683 

1172 1,p.655 0.10 1223X 1,p.683 

1173 1,p.655 0.10 1223Y 1,p.684 

1174 1,p.655 1223Z 1,p.684 

1175 1,p.656 0.55 1223AA 1,p.684 

1176 1,p.657 0.10 1223BB 1,p.684 

1177 1,p.657 1223CC 1,p.684 

1178 1,p.658 0.20 1224 1,p.685 $0.05 

1179 1,p.659 0.10 1225 1,p.685 J. Am. Chem. Soc. 69, 2859-65(1947) 
1180 1,p.660 0.10 1226 1,p.685 $0.10 

1181 1,p.660 J. Chem. Phys. 16, 442-5(1948) 1227 1,p.686 Phys. Rev. 73, 1-6(1948); $0.10 

1182 1,p.660 $0.05 1228 1,p.686 Physica 14, 17-24(1948); $0.10 

1183 1,p.661 Phys. Rev. 72, 1139-46(1947); $0.15 1229 1,p.687 Phys. Rev. 72, 973(1947); $0.05 

1184 1,p.661 Foe Rev. 71, 489-94(1947); $0.10 1230 1,p.687 Rev. Sci. Instruments 19, 83-4(1948) 
1185 1,p.661 0.05 1231 1,p.687 Phys. Rev. 73, 106-10(1948); $0.10 

1186 1,p.662 Phys. Rev. 72, 252(1947); $0.10 1232 1,p.687 $0.10 

1187 1,p.663 Phys. Rev. 72, 634-6(1947) 1233 1,p.688 0.05 

1188 1,p.663 $0.10 1234 1,p.688 0.10 

1189 1,p.663 ADD; Phys. Rev. 73, 184-5(1948); $0.05 1235 1,p.689 0.05 

1190 1,p.664 ADD; $0.05 1236 1,p.689 Phys. Rev. 72, 972(1947); $0.05 

1191 1,p.665 $0.15 1237 1,p.689 Arch. Path. 45, 354(1948); $0.10 

1192 1,p.665 0.15 1238 1,p.689 Phys. Rev. 72, 1008-17(1947) 

1193 1,p.665 Rev. Sci. Instruments 18, 897-9(1947); 1239 1,p.690 Science 107, 115-18(1948) 

$0.10 1240 1,p.690 

1194 1,p.666 Phys. Rev. 73, 1318-30(1948); $0.15 1241 1,p.691 

1195 1,p.666 Phys. Rev. 74, 991-1000(1948); $0.10 1242 1,p.692 OP. see MDDC -1543 for revision 

1196 1,p.667 1243 1,p.692 

1197 1,p.667 1244 1,p.692 

1198 1,p.667 1245 1,p.692 

1199 1,p.668 NNES Div. IV, Vol. 23, Pt. B, Paper 1 1246 1,p.693 

1200 1,p.668 Genetics 33, 75-95(1948) 1247 1,p.693 

1201 1,p.669 1248 1,p.694 

1202 1,p.669 NNES Div. IV, Vol. 14B, Pt. II, Paper 16.6 1249 1,p.694 lar 

1203 1,p.669 NNES Div. IV, Vol. 14B, Pt. I, Paper 1.8 1250 1,p.695 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.11 
1204 1,p.670 $0.10 1251 1,p.695 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.16 
1205 1,p.670 NNES Div. IV, Vol. 14B, Pt. 1, Paper 6.39 1252 1,p.696 

1206 1,p.670 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.30 1253 1,p.696 

1207 1,p.671 1254 1,p.697 ‘ 

1208 1,p.671 Anal. Chem. 20, 571-2(1948) 1255 1,p.698 NNES Div. IV, Vol. 14B, Pt. II, Paper 15.2 
1209 1,p.671 $0.05 1256 1,p.698 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.5 
1210 1,p.672 1257 1,p.698 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.7 
1211 1,p.672 ADD 1258 1,p.699 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.110 
1212 1,p.674 $0.10 1259 1,p.699 

1213 1,p.674 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.2 1260 1,p.699 NNES Div. IV, Vol. 14B, Pt. I, Paper 3.3 
1214 1,p.674 $0.10 1261 1,p.700 

1215 1,p.675 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.3 1262 1,p.700 

1216 1,p.675 J. Am. Chem. Soc. 69, 2781-5(1947) 1263 1,p.701 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.6 
1217 1,p.676 $0.10 1264 1,p.701 

1218 1,p.676 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.9 1265 1,p.702 $0.90 

1219 1,p.676 $0.05 1266 1,p.702 NNES Div. IV, Vol. 14B, Pt. 1, Paper 15.1 
1220 1,p.677 0.10 . 1267 1,p.702 NNES Div. IV, Vol. 14B, Pt. Il, Paper 15.11 
1221 1,p.677 1268 1,p.702 

1222 1,p.677 1269 1,p.703 
1223” 1,p.678 1270 1,p.703 
1223A 1,p.678 1271 1,p.703 | 
1223B 1,p.678 1272 1,p.704 

1223C 1,p.678 1273 1,p.706 

1223D 1,p.678 1274 1,p.706 

1223E 1,p.679 1275 1,p.706 $0.65 

1223F 1,p.679 1276 1,p.707 

1223G 1,p.679 1277 1,p.707 


1223H 1,p.679 1278 1,p.708 
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AVAILABILITY 


NNES Div. IV, Vol. 23, Pt. B, Paper 7 
NNES3 Div. IV, Vol. 14B, Pt. Il, Paper 20.8 


$0.05 
0.05 


0.05 
0.95 


Phys. Rev. 72, 986-7(1947); $0.05 
$0.05 

1.40 

0.10 
J. Chem. Phys. 16, 436-41(1948); $0.10 
$0.05 

0.10 
Phys. Rev. 73, 1119(1948); $0.05 
Phys. Rev. 72, 866-7(1947); $0.05 
Acta Univ. Intern. contra Cancrum 6, 801-09 
(1949); $0.10 


Chem. Eng. 55, 117(1948) 
Rev. Sci. Instruments 19, 667-74(1948); 
$0.15 

0.10 


Phys. Rev. 72, 873-4(1947); $0.10 
$0.05 


0.05 
Radiology 51, 719(1948); $0.10 
$0.10 

0.05 


Phys. Rev. 73, 424-36(1948) 

Phys. Rev. 73, 279-84(1948) 

ADD; $0.05 

Rev. Sci. Instruments 19, 733-43(1948) 


$0.10 

0.10 
Anat. Record 99, 576-7(1947); $0.20 
ADD; Phys. Rev. 72, 872-3(1947); $0.05 
J. Biol. Chem. 173, 205-06(1948) 
J. Am. Chem. Soc. 70, 1207-09(1948) 
$0.05 
Phys. Rev. 72, 1127-8(1947); $0.05 


NNES Div. I, Vol. 5, Chap. 11 


$0.10 
$0.15 

0.10 
NNES Div IV, Vol. 14B, Pt. I, Paper 15.5; 
J. Am. Chem. Soc. 70, 3539-47(1948) 
$0.05 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 6.80 
$0.10 


0.15 
0.10 
0.10 


REPORT ABSTRACT 


ADD 


1,p.737 
1,p.738 
1,p.738 
1,p.738 
1,p.739 
1,p.739 
1,p.739 
1,p.740 
1,p.740 
1,p.740 
1,p.741 
1,p.742 
1,p.743 
1,p.743 
1,p.743 
1,p.744 


1,p.744 
1,p.745 
1,p.745 
1,p.745 
1,p.746 
1,p.746 
1,p.746 
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AVAILABILITY 


0.10 
Phys. Rev. 73, 815-21(1948); $0.10 
$0.10 
0.10 
Phys. Rev. 73, 648-9(1948); $0.05 
Phys. Rev. 73, 1463-6(1948); $0.10 
Phys. Rev. 73, 1135-9(1948); $0.10 
Phys. Rev. 72, 1254-5(1947); $0.05 
$0.10 
J. Chem. Phys. 16, 141-7(1948); $0.10 
Phys. Rev. 72, 1114-15(1947); $0.05 
ADD; $0.05 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.10 
ADD; NNES Div. IV, Vol. 14B, Pt. Il, Paper 
19.5 
$0.05 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.9 


NNES Div. IV, Vol. 14B, Pt. I, Paper 6.20 
NNES Div. IV, Vol. 14B, Pt. 1, Paper 3.4; 
$0.05 


NNES Div. IV, Vol. 14B, Pt. II, Paper 6.170 
NNES Div. VIII, Vol. 1, Chap. 4 


NNES Div. IV, Vol. 23, Pt. B, Paper 15 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 17.4 
NNES Div. IV, Vol. 14B, Pt. I, Paper 4.17 
NNES Div. IV, Vol. 14B, Pt. I, Paper 3.17 
NNES Div. VIII, Vol. 1, Chap. 8 

NNES Div. IV, Vol. 14B, Pt. Il, Paper 15.3 
NNES Div. IV, Vol. 14B, Pt. I, Paper 15.4 
Chem. Eng. News. 25, 3794-8(1947) 


ADD; NNES Div. IV, Vol. 14B, Pt. 2, Paper 
16.4 

NNES Div. IV, Vol. 14B, Pt. I, Paper 6.38 
$0.05 


NNES Div. VIII, Vol. 1, Chap. 9 
$0.05 


NNES Div. IV, Vol. 14B, Pt. I, Paper 6.5 

NNES Div. IV, Vol. 14B, Pt. I, Paper 20.3 
NNES Div. IV, Vol. 14B, Pt. I, Paper 20.7 
NNES Div. IV, Vol. 14B, Pt. 11, Paper 20.5 


Phys. Rev. 73, 648(1948); $0.10 

Phys. Rev. 72, 1264-5(1947); $0.05 

Phys. Rev. 72, 1271-2(1947); $0.05 

Phys. Rev. 73, 187-8(1948) 

$0.05 

Phys. Rev. 73, 350-60(1948); $0.10 

J. Biol. Chem. 174, 427-37(1948) 

J. Am. Chem. Soc. 72, 2948-52(1950); $0.15 
$0.05 

NNES Div. IV, Vol. 14B, Pt. I, Paper 6.19 


$0.05 
ADD; Phys. Rev. 73, 533(1948) 
ADD; Phys. Rev. 73, 533-4(1948) 


NNES Div. IV, Vol. 14B, Pt. I, Paper 3.1 
$0.15 

0.10 
Growth 12, 107(1948); $0.10. 
NNES Div. IV, Vol. 14B, Pt. I, Paper 15.7; 
$0.10 


MDDC ADD MDDC 
1279 1,p.708 1345 0,05 
1280 1,p.708 1346 0.10 
1282 1,p.709 1348 
1283 1,p.710 1349 © 
1284 1,p.710 1350 
1285 1,p.710 1351 
1286 1,p.710 1352 
1287 1,p.711 | 1353 
1288 1,p.711 1354 
1289 1,p.711 1355 
1290 1,p.711 1356 
1291 1,p.711 1357 
1292 1,p.712 1358 
1293 1,p.712 1359 
1294 1,p.712 1360 
1295 1,p.713 
1296 1,p.713 1361 
1297 1,p.714 1362 
1298 1,p.714 1363 
1299 1,p.714 1364 
1300 1,p.715 1365 
1366 
1302 1,p.716 
1369 1,p.747 | 
1304 1,p.716 1370 1,p.747 
1305 1,p.717 1371 1,p.747 
1307 1,p.717 1373 1,p.749 
1308 1,p.718 1374 1,p.749 
1309 1375 19.750 
1310 1,p.718 1376 1,p.750 
1311 1,p.719 1377 1,p.750 
1312 1,p.719 1378 1,p.750 
1313 1,p.720 1379 1,p.751 
1314 1,p.720 1380 1,p.751 
1315 1,p.721 _ 1381 1,p.751 
1316 1,p.721 1382 1,p.752 
1317 1,p.721 1383 1,p.752 ‘ 
1318 1,p.722 1384 1,p.752 
1319 1,p.723 
1321 1,p.724 1386 1,p.753 
1322 1,p.725 1387 1,p.754 
1323 1,p.725 1388 1,p.755 : 
1324 1,p.726 1389 1,p.756 Po 
1325 1,p.726 1390 1,p.756 
1326 1,p.726 1391 1,p.757 
1327 1,p.727 ee 1392 1,p.757 
1328 1,p.727 1393 1,p.757 
1329 1,p.728 1394 1,p.757 
1330 1,p.728 1395 1,p.758 
1331 1,p.728 1396 1,p.758 
1332 1,p.728 1397 1,p.758 
1398 1,p.758 
1333 1,p.729 1399 1,p.759 
1334 1,p.730 1400 1,p.759 
1335 1,p.730 1401 1,p.760 
1336 1,p.730 1402 1,p.760 : 
1337 1,p.731 1403 1,p.760 
1338 1,p.731 1404 1,p.761 
1339 1,p.732 a 1405 1,p.761 
1340 1,p.732 1406 1,p.761 
1341 1,p.733 1407 1,p.762 
1342 1,p.734 1408 1,p.762 
1343 1,p.734 1409 1,p.762 
1344 1,p.734 1410 1,p.763 
1344A 1,p.735 1411 1,p.763 
1344B 1,p.735 1412 1,p.764 
1344C 1,p.735 1413 1,p.764 
1344D 1,p.735 1414 1,p.765 
1344E 1,p.736 1415 1,p.766 
1344F 1,p.736 1416 1,p.766 
1344G 1,p.737 1417 1,p.766 


1198 


1467 


1469 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 


NUCLEAR SCIENCE ABSTRACTS 


AVAILABILITY 


ADD; Cancer Research 7, 721(1947) 


pare. Rev. 74, 505(1948); $0.05 
.05 


ADD; Phys. Rev. 73, 541(1948) 
Phys. Rev. 73, 1800(1948); $0.05 


Genetics 33, 112-13(1948) 

Genetics 33, 113(1948) 

$0.05 

Phys. Rev. 73, 80-1(1948); $0.05 

Phys. Rev. 73, 185(1948); $0.05 

J. Am. Chem. Soc. 69, 2866-74(1947) 

$0.10 

ADD; Phys. Rev. 73, 653(1948); Acta Cryst. 
1, 161-2(1948) 

Phys. Rev. 72, 1270(1947); $0.05 


wes Rev. 73, 545-9(1948); $0.10 
.10 


Science 107, 47(1948) 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.15 


$0.05 
0.05 
0.05 
0.10 


ADD; Phys. Rev. 73, 540-1(1948) 
NNES Div. IV, Vol. 14B, Pt. II, Paper 20.6 
ADD; Science 106, 506(1947) 
ADD; Phys. Rev. 73, 535(1948) 
ADD; Phys. Rev. 73, 534-5(1948) 
ADD; Phys. Rev. 73, 540(1948) 
Nucleonics 3, 22-33(1948)Nov., $0.15 
$0.10 

0.10 
Radiology 50, 811-34(1948); $0.25 
ADD; Phys. Rev. 73, 534(1948) 
$0.05 

0.10 

0.10 

0.10 

0.10 
J. Am. Chem. Soc. 69, 2792-2800(1947) 
Phys. Rev. 73, 264-5(1948); $0.05 
ADD; Phys. Rev. 73, 541(1948) 
Phys. Rev. 72, 1269-70(1947); $0.05 


pee Rev. 73, 822-30(1948); $0.10 
0.10 


Phys. Rev. 73, 262-3(1948); $0.05 
Rev. Sci. Instruments 19, 396-8(1948); 
$0.10 

0.10 


ADD; Phys. Rev. 73, 535(1948) 
Phys. Rev. 73, 733-41(1948). $0.15 
ADD 


ADD; Phys. Rev. 73, 535(1948) 
ADD 


ADD 
$0.10 
ADD 
$0.10 
0.15 
0.10 


0.10 


J. Am. Chem. Soc. 69, 2769-76(1947) 


REPORT 


ABSTRACT 


AVAILABILITY 


Phys. Rev. 73, 742-9(1948); $0.15 
$0.10 
Nature 160, 801-03(1947) 
Science 107, 253-4(1948) 
Nature 160, 801-03(1947) 
$0.05 
J. Applied Phys. 19, 639-41(1948); $0.05 
$0.10 
0.05 
0.10 


ADD 


$0.10 
0.10 
0.20 
0.15 


0.05 

0.10 
NNBS Div. IV, Vol. 14B, Pt. Il, Paper 19.9 
$0.10 

0.10 

0.05 


ADD 


Battlefronts of Industry, Chaps. 21-23. New 
York. John Wiley & Sons, 1948 
$2.85 

0.10 
J. Am. Chem. Soc. 70, 2418-20(1948) 
NNES Div. IV, Vol. 14B, Pt. I, Paper 3.110 
NNES Div. IV, Vol. 14B, Pt. I, Paper 3.150 
J. Optical Soc. 38, 1066(1948); $0.10 
J. Am. Chem. Soc. 70, 442(1948) 

0.10 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 16.1 
Phys. Rev. 73, 809-10(1948); $0.05 
$0.05 
ADD 


Phys. Rev. 72, 1269(1947); Acta Cryst. 1, 
161(1948) 


MDDC ADD MDDC ADD 
1418 1,p.767 1483 1,p.796 
1418A 1,p.767 1484 1,p.797 
1418B 1,p.767 1485 1,p.797 
1418C ‘po 1486 1\p.797 
1418D 1,p.768 re 1487 1,p.798 
1418E 1,p.768 1488 1,p.798 
1418F 1,p.769 1489 1,p.799 
1420 1,p.770 1491 1,p.799 
1421 1,p.770 1492 1,p.800 
2 wn 'p.800 
1423 1,p.771 1493A 1,p.800 
1423A 1,p.771 1493B 1,p.800 = 
1423B 1,p.772 1493C 1,p.801 
1424 1,p.772 1493D 1,p.801 
1425 1,p.772 1493E 1,p.801 
1426 1,p.773 1493F 1,p.801 
1427 1,p.773 1493G 1,p.801 
1428 1,p.773 1493H 1,p.802 
1429 1,p.774 14931 1,p.802 
1493] 1,p.802 
1430 1,p.774 1493K 1,p.802 
1431 1,p.775 1493L 1,p.803 
1432 1,p.775 1493M 1,p.803 
1434 1,p.776 14930 1,p.803 
1435 1,p.777 1493P 1,p.803 
1436 1,p.777 1493Q 1,p.804 
1437 1,p.778 1493R 1,p.804 
1438 1,p.778 1493S 1,p.804 
‘1439 1p.778 1493T 1,p.804 
1440 1,p.779 1493U 1,p.805 ADD 
1441 1,p.779 1493V 1,p.805 ADD 
1442 1,p.780 1493W 1,p.805 ADD 
1443 1,p.780 1493x 1,p.806 ADD 
1444 1,p.781 1493Y 1,p.806 
1445 1,p.782 1493Z 1,p.807 
1446 1,p.782 1493AA 1,p.807 
1447 1,p.782 1493BB 1,p.807 
1448 1,p.783 1494 1,p.807 
1449 1,p.783 1495 1,p.808 
1450 1,p.784 1496 1,p.808 ' 
1451 1,p.785 1497 1,p.808 
1452 1,p.785 1498 1,p.809 
1453 1,p.785 1499 1,p.809 
1454 1,p.785 1500 1,p.809 
1455 1,p.786 1501 1,p.809 
1456 1,p.786 1502 1,p.809 
1457 1,p.787 1503 1,p.810 
1458 1,p.787 1504 1,p.810 
1459 1,p.788 1505 1,p.810 
1460 1,p.788 1505A 1,p.811 
1461 1,p.789 1505B 1,p.811 = 
1462 1,p.789 1505C 1,p.812 
1463 1,p.790 1505D 1,p.812 
1464 1,p.790 1505E 1,p.812 
1505F 1,p.812 
1465 1,p.790 1505G 1,p.813 
1466 1,p.790 1506 1,p.813 
1,p.790 
1,p.791 1508 2,p.1 
1,p.792 1510 2,p.3 
1,p.793 1511 2,p.3 
1,p.793 } 1512 2,p.4 | 
1,p.793 1513 2,p.4 
1,p.794 1514 2,p.5 
1p.794 1515 2,p.6 
1,p.794 1516 2,p.6 
1,p.794 1517 2,p.7 
1,p.795 | 1518 2,p.7 
1,p.795 1519 2,p.8 0.05 
1,p.796 
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AVAILABILITY 


Phys. Rev. 73, 762-74(1948); $0.15 


$0.10 
0.10 


0.10 


NNES Div. I, Vol. 5, Chap. 7 
ADD 
$0.05 
Phys. Rev. 73, 265-6(1948); $0.05 
ADD 
$0.05 
0.10 
Phys. Rev. 73, 1307-10(1948); $0.10 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 20.4 
$0.10 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 6.220 


$0.10 
0.10, 
Phys. Rev. 74, 650-5(1948); $0.30 


$0.10 
0.10 
NNES Div. IV, Vol. 14B, Pt. I, Paper 3.2 
$0.05 
ADD 
Genetics 34, 210-22(1949); $0.10 
0.10 
0.05 


0.10 

0.05 

0.10 
ADD; Phys. Rev. 73, 540(1948); Bull. Am. 
Phys. Soc. (Jan. 2, 1948) 
$0.05 
Acta Cryst. 2, 189-91(1949); $0.05 
Rev. Sci. Instruments 19, 506-12(1948); 
$0.10 

0.05 

0.10 


J, Chem. Phys. 17, 11-25(1949); $0.20 
Phys. Rev. 74, 591-600(1948); $0.15 


$0.10 

0.25 
J. Chem. Phys. 16, 513-19(1948); $0.10 
Phys. Rev. 73, 1104-05(1948); $0.10 
J. Chem. Phys. 16, 254(1948); $0.05 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.7 
J. Chem. Phys. 16, 797-807(1948); $0.20 
$0.05 
ADD 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.8 


$0.05 

Phys. Rev. 73, 806(1948); $0.05 
ADD 

Nucleonics 4, 4-15(1949) Jan.; $0.10 
$0.05 


Radiology 51, 865-70(1948); $0.10 
$0.10 


J. Am. Chem, Soc. 70, 2994-6(1948) 


1594 
1595 
1596 
1597 
1598 
1599 
1600 
1601 
1602 
1603 
1604 


REPORT ABSTRACT 


ADD 
2,p.60 
2,p.61 
2,p.61 
2,p.62 
2,p.63 
2,p.63 
2,p.64 
2,p.65 
2,p.65 
2,p.66 
2,p.66 
2,p.67 


AVAILABILITY 


$0.10 


ws Rev. 73, 529(1948); $0.05 
.10 


0.05 
2.45 
0.10 
0.05 
ADD 
$0.10 
0.10 


0.10 


Phys. Rev. 72, 570-5(1947); $0.10 
J. Am. Chem. Soc. 70, 99-104(1948) 


$0.10 


ADD; Phys. Rev. 71, 155(1947) 


$0.10 


ADD 


ADD 
Phys. Rev. 73, 630(1948); $0.05 
$0.15 

0.05 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 6.150 
ADD; NNES Div. IV, Vol. 14B, Pt. I, Paper 
6.33 
$0.10 
Rev. Sci. Instruments 19, 591-4(1948); 
$0.10 


NNES Div. IV, Vol. 14B, Pt. II, Paper 15.6 
J. Pharmacol. Exptl. Therap. 94, 1-6(1948) 


$0.10 
NNES Div. IV, Vol. 14B, Pt. Il, Paper 6.60 
Rev. Sci. Instruments 19, 605-07(1948); 
$0.10 
ADD; Phys. Rev. 73, 813(1948); $0.05 
Anal. Chem. 20, 498-593(1948) 

.10 


Phys. Rev. 73, 963-72(1948); $0.15 
$0.05 


0.15 
ADD 
Nucleonics 4, 17-24(1949) Feb. 
.05 
0.10 
0.05 


Nucleonics 3, 21-6(1948) July 
NNES Div. IV, Vol. 14B, Pt. I, Paper 3.5; 
$0.10 


NNES Div. IV, Vol. 14B, Pt. I, Paper 1.10; 
J. Am. Chem. Soc. 70, 3453-4(1948) 
$0.10 


Radiology 52, 410-15(1949); $0.15 


1199 
MDDC ADD MDDC 
‘4522 2,p.10 
1524 2,p.11 
1525 2,p.12 
1526 2,p.12 
1527 2,p.13 || 
1528 2,p.15 
1529 2,p.15 
1530 2,p.16 
1531 2,p.16 
1532 2,p.17 1605 |__| 
1533 2,p.18 1606 2,p.67 
1534 2,p.18 1607 2,p.68 
1536 2,p.19 1609 2,p.70 
1537 2,p.20 1610 2,p.70 7 
1538 2,p.20 1611 2,p.71 
1539 2,p.21 1612 2,p.71 ee 
1540 2,p.21 1613 2,p.72 ‘ 
1541 2,p.22 1614 2,p.72 
1542 2,p.22 1615 2,p.73 | 
1543 2,p.23 1616 2,p.73 
1544 2,p.23 1617 2,p.74 
1545 2,p.24 1618 2,p.74 
1546 2,p.25 1619 2,p.75 
1547 2,p.25 1620 2,p.75 
1548 2,p.26 1621 2,p.76 
1549 2,p.27 1622 2,p.76 
1550 2,p.28 1623 2,p.77 
1551 2,p.28 1624 2,p.77 
1552 2,p.29 1625 2,p.78 = 
1553 2,p.30 1626 2,p.79 
1554 2,p.31 1627 2,p.79 
1555 2,p.32 1628 2,p.80 
1556 2,p.32 1629 2,p.81 
1557 2,p.33 1630 2,p.81 
1631 2,p.82 
1558 2,p.34 
1559 2,p.34 1632 2,p.82 
1560 2,p.35 1633 2,p.83 
1561 2,p.36 1634 2,p.85 
1562 2,p.37 1635 2,p.86 
38 
1564 2,p.38 1637 2,p.87 
1565 2,p.39 1638 2,p.87 
1566 2,p.39 1639 2,p.88 
| 
1568 2,p.41 1641 2,p.90 
1569 2,p.41 
1570 2,p.42 1642 2,p.90 
1571 2,p.43 1643 2,p.91 
1572 2,p.43 1644 2,p.91 
1574 2,p.45 1646 2,p.92 
1575 2,p.46 1647 2,p.93 
1576 2,p.46 1648 2,p.93 
1577 2,p.47 1649 2,p.94 
1578 2,p.48 1650 2,p.95 
1579 2,p.49 1651 2,p.95 
1580 2,p.49 1652 2,p.96 
1581 2,p.50 1653 2,p.97 
1582 2,p.51 1654 2,p.99 
| 1583 2,p.52 1655 * 2,p.99 
1584 2,p.52 1656 2,p.100 
1586 2,p.54 
1588 2,p.57 1659 2,p.102 
1589 2,p.57 0.10 1660 2,p.102 
1591 2,p.58 1661 2,p.103 
1592 2,p.59 1662 2,p.103 
1593 2,p.59 1663 108 
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AVAILABILITY 


Phys. Rev. 74, 864-70(1948); $0.10 
Anal. Chem. 22, 1936-7(1950); $0.10 
.10 


Phys. Rev. 73, 811-12(1948); $0.05 


ea Rev. 73, 527-8(1948); $0.05 
.10 


0.10 
Acta Cryst. 2, 390-3(1949); $0.20 
Metal Progress 53, 515-20(1948); $0.10 


J. Cher. Phys. 16, 425(1948) 
Phys. Rev. 75, 364-9(1949); $0.10 


Phys. Rev. 75, 370-82(1949) 
ADD 


mays. Rev. 74, 150-2(1948); $0.10 
05 


Am. J. Roentgenol. Radium Therapy 60, 
175-81(1948); $0.10 


RS Rev. 73, 919(1948); $0.05 
.05 


Phys. Rev. 74, 423-32(1948); $0.05 

Phys. Rev. 74, 773-8(1948); $0.10 

J. Am. Chem. Soc. 70, 1671-2(1948) 
Growth 12, 203-42(1948) 

$0.10 

J. Research Natl. Bur. Standards 38, 185-9 
(1947) 


NNES Div. IV, Vol. 14B, Pt. I, Paper 6.17 


ABSTRACT 


AVAILABILITY 


$0.05 
ADD 
Rev. Sci. Instruments 19, 545-51(1948); 
$0.10 
0.15 
0.10 
ADD 
J. Am. Chem. Soc. 70, 2235-40(1948) 
ADD 
J. Am. Chem. Soc. 71, 2102-06(1949); $0.10 
$0.10 
ADD 
$0.20 
0.05 
0.10 
NNES Div. IV, Vol. 14B, Pt. II, Paper 19.8 
$0.05 
ADD 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.24 
NNES Div. IV, Vol. 14B, Pt. I, Paper 6.25 
$0.05 
0.15 
ADD 
ADD 
ADD 
ADD 
$0.10 
ADD 
ADD 
ADD 
$0.20 
ADD; Phys. Rev. 17, 726-7(1950) 
ADD 
ADD 


$0.05 
ADD 


$0.05 

J. Optical Soc. Am. 38, 811-14(1948); $0.10 
ADD 

ADD 

ADD 

ADD. 

ADD 

$0.05 


Phys. Rev. 74, 98-9(1948); $0.05 
ADD 
NNES Div. IV, Vol. 14B, Pt. II, Paper 19.7 


NNES Div. IV, Vol. 14B, Pt. I, Paper 19.10 
ADD 


Phys. Rev. 72, 1160-4(1947) 
Phys. Rev. 72, 1260-1(1947); $0.10 
Phys. Rev. 72, 1160-4(1947) 


$0.15 
ADD 


ADD; NNES Div. IV, Vol. 14B, Pt. I, Paper 
4.4 
J. Biol. Chem, 176, 319-25(1948); $0.05 
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MDDC ADD MDDC ADD 
1664 2,p.105 1694RR 2,p.147 
1666 2,p.106 1694TT 2,p.148 
1667 2,p.107 1695 2,p.149 
1668 2,p.107 1696 2,p.149 
1670 2,p.109 
1671 2,p. 109 1698 2,p.150 
1672 2,p.110 1699 2,p.151 
1673 2,p.112 1700 2,p.151 
1674 2,p.113 1701 2,p.152 
1675 2,p.113 1702 2,p.152 
1678 1703 
1678 2,p.115 1705 2,p.154 
1680 2,p.116 1707 2,p.156 
1681 2,p.117 1708 2,p.156 
1682 2,p.118 0.05 1709 2,p.157 
1683 2,p.118 1710 2,p.157 
mt | 
1685 2,p.119 1713 2,p.159 
1686 2,p.120 1714 2,p.159 
1687 2,p.120 1715 2,p.160 
1688 2,p.121 1716 2,p. 161 
1689 2,p.121 1717 2,p.161 
1690 2,p.122 1718 2,p.162 
1691 2,p.122 1719 2,p. 162 
1720 2,p.163 
1692 2,p.123 1721 2,p.164 
1693 2,p.124 1722 2,p.164 
1694 2,p.125 1723 2,p.165 
1694A 2,p.125 1724 2,p.165 
1694B 2,p.126 1725 2,p.166 
1694C 2,p.126 1726 2,p.166 
1694D 2,p.127 1727 2,p.167 
1694E 2,p.127 1728 2,p.167 
1694F 2,p.128 1729 2,p. 168 | 
1694G 2,p.128 1730 2,p.168 
1694H 2,p.129 1731 2,p.169 | 
16941 2,p.129 1732 2,p.169 
16943 2,p.130 1733 2,p.170 
1694K 2,p.130 1734 2,p.170 
1694L 2,p.131 1735 2,p.171 
1694M 2,p.131 1736 2,p.172 
1694N 2,p.132 1737 2,p.172 
16940 2,p.132 1738 2,p.173 
1694P 2,p.133 1739 2,p.173 
1694Q 2,p.133 1740 2,p.174 
16948 2,p.134 1742 2,p.175 
1694U 2,p.135 ADD 1744 2,p.176 
1694V 2,p.136 1745 2,p.177 
1694W 2,p.136 1745A 2,p.177 
1694X 2,p.137 1745B 2,p.178 
1694Y 2,p.137 1745C 2,p.178 
1694Z 2,p.138 1745D 2,p.179 
1694AA 2,p.138 1745E 2,p.179 
1694CC 2,p.139 1745G 2,p.180 
1694DD 2,p.140 1746 2,p.181 
1694EE 2,p.140 1747 2,p.181 | 
1694FF 2,p.141 1748 2,p.182 
1694GG 2,p.141 1749 2,p.183 $0.10 
1694HH 2,p.142 . 1750 2,p.183 0.10 
169411 2,p.142 1751 2,p.184 
169433 2,p.143 1752 2,p.184 ADD 
1694KK 2,p.143 1753 2,p.185 ADD 
1694LL 2,p.144 1754 2,p.185 ADD 
1694MM 2,p.144 1755 2,p. 186 
1694NN 2,p.145 1756 2,p. 186 ADD 
169400 2,p.145 1757 2,p.187 
1694QQ 2,p.147 1758 2,p.188 pO 
| 
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MDDC ADD AECD ADD 
1759 2,p.188 Phys. Rev. 73, 1124-5(1948); $0.05 1780 2,p.228 
1760 2,p.189 ADD 1781 2,p.228 
1761 2,p.189 $0.05 1782 2,p.228 
1762 +2,p.190 ADD 1783 2,p.229 $0.10 
1763 2,p.191 $0.15 1784 2,p.229 0.10 
1764 2,p.192 0.10 1785 2,p.230 J. Biol. Chem. 175, 691-703(1948); $0.10 
1765 2,p.192 0.10 1786 2,p.230 ADD; Phys. Rev. 73, 1214-15(1948) 
1766 2,p.193 0.05 1787 2,p.231 NNES Div. IV, Vol. 14B, Pt. II, Paper 20.1 
1767 2,p.194 J. Am. Chem. Soc. 70, 3450-2(1948) 1788 2,p.231 NNES Div. IV, Vol. 14B, Pt. I, Paper 6.18 
1768 2,p.194 $0.05 1789 2,p.231 $0.10 
1769 2,p.195 1790 2,p.232 ADD 
1769A 2,p.195 1791 2,p.232 ADD 
1769B 2,p.196 1792 2,p.233 ADD 

1769C 2,p.196 1793 2,p.233 ADD 
1769D 2,p.197 1794 2,p.234 $0.05 | 1 
1769E 2,p.197 1795 2,p.234 ADD 
1769F 2,p.198 1796 2,p.235 
1769G 2,p.198 1797 2,p.235 ADD 
1769H 2,p.199 1798 2,p.235 $0.05 
17691 2,p.199 1799 2,p.236 ADD 
1769] 2,p.200 1800 2,p.236 $0.05 
1770 2,p.200 ADD 1801 2,p.236 
1771 2,p.201 ADD 1802 2,p.237 ADD 
1772 2,p.201 ADD 1803 2,p.237 $0.25 
1773 2,p.202 ADD 1803A 2,p.237 
1774 2,p.202 1803B 2,p.238 
17174A 2,p.203 1803C 2,p.238 
1774B 2,p.203 1803D 2,p.238 
1774C 2,p.204 1803E 2,p.239 
1774D 2,p.204 1803F 2,p.239 
1774E 2,p.205 1803G 2,p.239 
1774F 2,p.205 1803H 2,p.240 
1774G 2,p.206 18031 2,p.240 
1774H 2,p.206 1804 2,p.241 ADD 
17741 2,p.207 1805 2,p.242 J. Biol. Chem. 177, 325-35(1949); $0.10 
17743 2,p.207 1806 2,p.242 NNES Div. IV, Vol. 14B, Pt. 1, Paper 22.3; 
1774K 2,p.208 Chem. Eng. News 26, 740-1(1948) 
1774L 2,p.208 1807 2,p.243 ADD 
1774M 2,p.209 1808 2,p.243 $0.05 
1774N 2,p.209 ADD 1809 2,p.243 Phys. Rev. 73, 1125-6(1948); $0.05 
17740 2,p.210 ADD 1810 2,p.244 ADD; $0.05 
1774P 2,p.210 1811 2,p.245 
1774Q 2,p.211 1812 2,p.245 $0.10 
1774R 2,p.211 1813 2,p.246 Phys. Rev. 73, 1211(1948) 
1774S 2,p.212 1814 2,p.246 $0.15 
1774T 2,p.212 1815 2,p.247 
1774U 2,p.213 ADD 1816 2,p.248 0.10 
1774V 2,p.213 1817 2,p.248 Phys. Rev. 74, 104-05(1948); $0.05 
1774W 2,p.214 1818 2,p.249 Phys. Rev. 74, 235-9(1948); $0.05 
1774X 2,p.214 1819 2,p.250 $0.10 
1774Y 2,p.215 1820 2,p.250 Phys. Rev. 74, 373-85(1948); $0.15 
1774Z 2,p.215 1821 2,p.251 ADD 
1774AA 2,p.216 1822 2,p.251 ADD 
1775 2,p.216 1823 2,p.251 ADD 
1775A 2,p.217 1824 2,p.252 $0.10 
17T75B 2,p.217 1825 2,p.253 Phys. Rev. 73, 1114-15(1948); $0.05 
1775C 2,p.218 1826 2,p.253 ADD 
1775D 2,p.218 1827 2,p.254 $0.10 
1775E 2,p.219 1828 2,p.254 ADD. 
1775F 2,p.219 1829 2,p.255 NNES Div. IV, Vol. 14B, Pt. I, Paper 1.6; 
17T75G 2,p.220 J. Am. Chem. Soc. 70, 1128-34(1948) 
1775H 2,p.220 1830 2,p.255 NNES Div. IV, Vol. 14B, Pt. I, Paper 1.5; 
17751 2,p.221 $0.05 
1775J 2,p.221 1831 2,p.255 0.05 
1776 2,p.222 ADD 1832 2,p.256 0.05 

| 1777 2,p.222 $0.10 1833 2,p.256 0.10 
1778 2,p.223 J. Clin. Invest. 27, 555-6(1948) 1834 2,p.257 0.10 

| 1779 2,p.224 1835 2,p.257 0.45 
17T79A 2,p.224 1836 2,p.258 0.05 
1779B 2,p.225 1837 2,p.259 Phys. Rev. 74, 264-7(1948); $0.10 
1779C 2,p.225 1838 2,p.259 Phys. Rev. 73, 1406-07(1948); $0.05 
1779D 2,p.226 1839 2,p.259 Phys. Rev. 73, 1202-03(1948); $0.05 
17T79E 2,p.226 1840 2,p.260 


1779F 2,p.227 1841 2,p.260 $0.05 
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AVAILABILITY 


ADD 
$0.05 
Phys. Rev. 73, 1411-12(1948); $0.05 
J. Am. Chem. Soc. 70, 3480-2(1948); $0.05 
$0.05 
NNES Div. IV, Vol. 14B, Pt. II, Paper 22.29 
Chem. Eng. News 26, 3336-7(1948); $0.10 
$0.10 

0.15 

0.10 


$0.15 
Phys. Rev. 73, 1405-06(1948); $0.05 
Phys. Rev. 73, 1404-05(1948); $0.05 
$0.10 

0.10 
Ind. Eng. Chem. 41, 248-50(1949); $0.10 
$0.10 

0.05 


J. Chem. Phys. 16, 1077-81(1948); $0.10 
$0.10 


0.10 


0.10 
0.10 


ADD 


ADD 
J. Chem. Phys. 17, 11-25(1949); $0.10 
$0.10 

0.10 

0.10 
Ind. Eng. Chem. 41, 227-8(1949) 
$0.10 
NNES Div. IV, Vol. 14B, Pt. II, Paper 19.2; 
$0.05 
Phys. Rev. 75, 34-8(1949); $0.10 
Phys. Rev. 73, 1399-1400(1948) 


Phys. Rev. 78, 310-11(1950) 
Ind, Eng. Chem. 41, 228-31(1949) 


Ind. Eng. Chem. 41, 239-44(1949); $0.10 
$0.10 

0.10 
J. Chem. Phys. 17, 540-1(1949); $0.05 
J. Am. Chem. Soc. 72, 771-5(1950); $0.05 
$0.05 
NNES Div. IV, Vol. 14B, Pt. I, Paper 4.4; 
$0.10 
J. Am. Chem. Soc. 71, 2488-92(1949); $0.05 
$0.10 

0.10 

0.05 
NNES Div. IV, Vol. 14B, Pt. II, Paper 22.5; 
$0.10 

0.05 


0.10 
0.10 


0.05 
Ind, Eng. Chem, 41, 233-6(1949) 
NNES Div. IV, Vol. 14B, Pt. II, Paper 19.1; 
$0.05 

0.10 

0.10 

0.10 

0.05 

0.10 

0.10 


REPORT 


ABSTRACT 


ADD 


2,p.284 
2,p.285 
2,p.286 
2,p.286 


2,p.287 
2,p.287 
2,p.287 
2,p.288 
2,p.289 
2,p.289 
2,p.290 
2,p.290 
2,p.292 
2,p.292 
2,p.292 
2,p.293 
2,p.293 
2,p.294 
2,p.294 


AVAILABILITY 


0.15 
J. Biol. Chem. 175, 705-09(1948) 
J. Biol. Chem. 175, 711-14(1948) 
Phys. Rev. 74, 1330-7(1948); J. Biol 
Chem, 175, 715-19(1948) 


ADD 
Cancer 1, 252(1948) 
Cancer 1, 261(1948) 
$0.10 

0.15 - 
ADD 


ADD 
ADD 
$0.10 
0.10 
0.05 
J. Am. Chem. Soc. 72, 768-71(1950); $0.05 


ADD 
ADD 
$0.10 
ADD 


NNES Div. I, Vol. 1, Chap. 1 

$0.05 

ADD; Phys. Rev. 74, 222(1948) 

Rev. Sci. Instruments 19, 662-4(1948); 
$0.05 

ADD 

ADD 

$0.10 

ADD 


ADD 
$0.05 
0.05 


0.05 

0.10 
ADD 
$0.10 


J. Cellular Comp. Physiol. 32, 77-95(1948) 


$0.60 
0.10 
J. Cellular Comp. Physiol. 32, 261-74 
(1948) 
ADD 


Phys. Rev. 74, 1330-7(1948); $0.10 
$0.10 

0.10 
Phys. Rev. 74, 343-4(1948); $0.05 
NNES Div. Il, Vol. 4C 
Phys. Rev. 74, 347-8(1948); $0.05 
$0.05 

0.05 
ADD 
ADD 
J. Cellular Comp. Physiol. 32, 247-59(1948) 


$0.05 

Rev. Sci. Instruments 20, 325-6(1949); 
$0.05 

ADD 


| 
1202 
AECD ADD AECD — 
1842 2,p.260 1914 
1843 2,p.261 1915 
1844 2,p.261 1916 
1845 2,p.261 1917 
1846 2,p.263 
1847 2,p.263 1918 
1848 2,p.264 1919 
1849 2,p.264 1920 
1850 2,p.264 1921 
1851 2,p.265 1922 
1852 2,p.265 1923 
1853 2,p.265 
1854 2,p.266 1925 
1855 2,p.266 1926 
1856 2,p.267 1927 
| 1857 2,p.267 1928 
1858 2,p.268 1929 
1859 2,p.268 1930 
1860 2,p.268 1931 
1861 2,p.268 1932 
1862 2,p.269 1933 2,p.294 
1864 2,p.269 1935 2,p.294 $0.05 
1865 2,p.270 7 1936 2,p.295 0.05 
1866 2,p.270 1937 2,p.296 ADD 
1867 2,p.270 | 1938 2,p.296 
1868 2,p.271 1939 2,p.296 ADD 
1869 2,p.271 1940 2,p.297 
1870 2,p.272 1941 2,p.297 
1871 2,p.272 1942 2,p.298 
1872 2,p.272 1943 2,p.298 
1873 2,p.273 1944 2,p.298 
1874 2,p.273 1945 2,p.299 
1875 2,p.273 1946 2,p.300 
1876 2,p.273 1947 2,p.300 
1877 2,p.274 1948S, 2,p.300 
1878 2,p.274 1949 2,p.301 
1879 2,p.275 
1950 2,p.301 
1880 2,p.275 1951 2,p.302 
1881 2,p.275 1952 2,p.302 
1882 2,p.275 1953 2,p.303 
1883 2,p.276 1954 2,p.303 
1884 2,p.276 1955 2,p.303 
1885 2,p.277 1956 2,p.304 
1887 2,p.277 1958 2,p.304 
1888 2,p.277 1959 2,p.305 
1889 2,p.277 1960 2,p.305 
1890 2,p.278 1961 2,p.306 
1891 2,p.278 1962 2,p.306 
1892 2,p.278 1963 2,p.307 
1893 2,p.279 1964 2,p.307 SC 
1965 2,p.308 : 
1894 2,p.279 1966 2,p.309 
1895 2,p.279 1967 2,p.310 
1896 2,p.280 1968 2,p.311 
1897 2,p.280 
1898 2,p.280 1969 2,p.312 
1970 2,p.312 
1899 2,p.280 1971 2,p.312 
1900 2,p.281 1972 2,p.313 
1901 2,p.281 1973 2,p.313 
1902 2,p.281 | 1974 2,p.314 
1903 2,p.281 1975 2,p.314 
1904 2,p.282 1976 2,p.314 
1905 2,p.282 1977 2,p.314 
1906 2,p.282 1978 2,p.315 
1907 2,p.282 1979 2,p.315 
1980 2,p.315 
1908 2,p.283 1981 2,p.316 
1909 2,p.283 1982 2,p.316 
1910 2,p.283 1983 2,p.316 
1911 2,p.283 1984 2,p.317 
1912 2,p.284 
1913 2,p.284 1985 2,p.317 
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AECD ADD AECD NSA 
1986 2,p.318 $0.05 2041 1-89 0.05 
1987 2,p.318 2042 1-42 
1988 2,p.319 0.10 2043 1-51 0.10 
1989 2,p.320 ADD 2044 1-32 0.10 
1990 2,p.321 Anal. Chem. 21, 1368-60(1949); $0.10 2045 1-90 
1991 2,p.321 $0.10 2046 1-211 
1992 2,p.321 2047 1-146 0.10 
1993 2,p.322 2048 1-91 NSA 
1993A 2,p.322 NNES Div. IV, Vol. 23, Pt. A, Chap. 1 2049 1-92 $0.10 
1993B 2,p.323 NNES Div. IV, Vol. 23, Pt. A, Chap. 2 2050 1-93 0.10 
1993C 2,p.324 NNES Div. IV, Vol. 23, Pt. A, Chap. 3 2051 1-94 0.10 
1993D 2,p.325 NNES Div. IV, Vol. 23, Pt. A, Chap. 4 2052 1-95 0.10 
1993E 2,p.326 NNES Div. IV, Vol. 23, Pt. A, Chap. 5 2053 1-16 Arch. Path. 47, 494-511(1949) 
1993F 2,p.327 NNES Div. IV, Vol. 23, Pt. A, Chap. 6 2054 1-177 Phys. Rev. 76, 442-9(1949); $0.10 
1993G 2,p.328 NNES Div. IV, Vol. 23, Pt. A, Chap. 7 2055 1-43 J. Lab. Clin. Med, 34, 305-12(1949); Acta 
1993H 2,p.329 NNES Div. IV, Vol. 23, Pt. A, Chap. 8 Unio. Intern. contra Cancrum 6, 775-81 
1994 2p.329 $0.10 (1949) 
1995 2,p.329 ADD 2056 1-133 $0.20 
1996 2,p.330 ADD 2057 1-60 J. Lab. Clin. Med. 34, 297-304(1949); $0.10 
1997 2,p.331 $0.05 2058 1-134 $0.10 
1998 2,p.331 J. Am. Chem. Soc. 70, 3520-2(1948). 2059 1-212 0.05 
1999 2,p.331 2060 1-152 Phys. Rev. 76, 448-9(1949); $0.05 
2000 2,p.332 2061 1-53 NSA 
2001 2,p.332 Phys. Rev. 75, 83-5(1949); $0.05 2062 1-44 $0.05 
2002 2,p.332 NNES Div. IV, Vol. 14B, Pt. I, Paper 4.23 2063 1-122 0.10 
2003 2,p.332 $0.10 2064 1-96 0.10 
2004 2,p.333 0.80 2065 1-398 0.10 
2005 2,p.333 0.05 2066 1-335 Proc. Soc. Exptl. Biol. Med. 69, 225-32, 
2006 2,p.333 (1948); $0.10 
2007 2,p.334 2067 1-309 $0.05 
2008 2,p.335 2068 1-229 Genetics 33, 105(1948) 
2009 2,p.335 2069 1-372 
2009A 2,p.335 2070 1-357 
2009B 2,p.336 2071 1-306 Rev. Sci. Instruments 20, 126-33(1949); 
2009C 2,p.336 Science 107, 248-50(1948) $0.20 
2009D 2,p.337 Proc. Soc. Expt. Biol. Med. 69, 518-21 2072 1-287 Nucleonics 4, 43-9(1949) June 
(1948) 2073 1-299 Phys. Rev. 74, 220-2(1948); $0.10 
2009E 2,p.337 2074 1-300 Phys. Rev. 74, 334-45(1948); $0.05 
2009F 2,p.338 1-373 
2009G 2,p.338 2076 1-310 0.10 
2009H 2,p.339 J. Gen. Physiol. 32, 163-78(1948) 2077 1-311 0.05 
2010 2,p.339 ADD 2078 1-332 0.10 
2011 2,p.340 2079 1-230 Growth 13, 119-42(1949) 
2012 2,p.340 Revs. Modern Phys. 20, 718-28(1948) 2080 1-288 NSA; Phys. Rev. 76, 248-50(1949) 
2013 2,p.341 2081 1-301 Phys. Rev. 75, 209-11(1949); $0.05 
2014 2,p.342 ADD 2082 1-269 Rev. Sci. Instruments 19, 723-4(1948); 
2015 2,p.343 $0.10 $0.05 
2016 2,p.343 2083 1-325 0.05 
2017 2,p.343 2084 1-592 NNES Div. I, Vol. 1, Chap. 2 
2018 2,p.344 J. Biol. Chem. 179, 335-40(1949) 2085 1-404 Radiology 52, 371-95(1949) 
2019 2,p.344 J. Biol. Chem. 179, 341-8(1949) 2086 1-586 J. Am. Chem. Soc. 71, 2096-102(1949) 
2020 2,p.344 2087 1-509 
2021 2,p.345 NNES Div. IV, Vol. 23, Pt. B, Paper 11 2088 1-584 Acta Cryst. 1, 268-9(1948) 
2022 2,p.346 2089 1-587 
2023 2,p.346 2090 1-446 
2091 1-588 
NSA 2092 1-585 Acta Cryst. 2, 94-9(1949) 
sen 1 2093 1-447 Acta Cryst. 1, 265-8(1948); $0.10 
3025 1-87 $0.10 2094 1-522 NNES Div. I, Vol. 5, Chap. 9 
2095 1-418 
2096 1-458 Rev. Sci. Instruments 20, 93-6(1949); $0.10 
2028 1-41 
2089 1-810 2098 1-510 Phys. Rev. 74, 509(1948); $0.05 
3030 1038 2099 1-419 
2031 1-76 2099A 1-419-A $0.10 
2033 1-59 NSA 
2034 1-2 NNES Div. IV, Vol. 14B, Pt. 1, Paper 16.55 a8 1-589 $0.10 
2035 1-52 2102 1-420 0.10 
2036 1-14 ered 
2037 1-15 
2038 1-74 $0.10 
2039 1-88 0.10 2106 1-698 $0.10 
2040 1-206 2107 1-702 Phys. Rev. 75, 86-9(1949); $0.10 
2108 1-607 
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| 
AECD NSA AECD NSA 
2109 1-608 2183 1-977 Phys. Rev. 75, 213-14(1949) 
| 2110 1-680 $0.10 2184 1-1072 Acta Cryst. 1, 285-7(1949); $0.05 
2111 1-643 0.60 2185 1-1066 NNES Div. IV, Vol. 14B, Pt. Il, Paper 22.1 
. 2112 1-638 2186 1-1078 NNES Div. I, Vol. 1, Chap. 3 
] 2113 1-703 2187 1-912 
2114 1-609 2188 1-946 
) 2115 1-704 Phys. Rev. 74, 627(1948) 2189 1-1006 
2116 1-644 Science 108, 541(1948) 2190 1-978 $0.05 
2117 1-673 0.10 2191 1-990 0.10 
. 2118 1-705 2192 1-1007 
2119 1-666 s. Rev. 75, 213(1949); $0.10 2193 1-1008 
| 2120 1-632 56 2194 1-1009 Phys. Rev. 75, 17-29(1949); $0.10 
| 2121 1-688 0.05 2195 1-1067 NNES Div. IV, Vol. 14B, Pt. Il, Paper 20.2 
2122 1-610 0.15 2196 1-979 Phys. Rev. 75, 919-22(1949); $0.10 
2123 1-618 J. Am. Chem. Soc. 70, 3939-40(1948); $0.05 2197 1-991 Phys. Rev. 74, 1853-64(1948); $0.10 
2124 1-719 $0.05 2198 1-892 
2125 1-689 0.10 2199 1-1028 Phys. Rev. 75, 39-43(1949); $0.10 
2126 1-659 0.10 2200 1-1017 $0.10 
1 2127 1-611 2201 1-886 New York, John Wiley & Sons, 1950 
2128 1-619 J. Am. Chem. Soc. 71, 2504-10(1949) 2202 1-947 
2129 1-612 2203 1-992 $0.10 
2130 1-633 2204 1-906 
2131 1-651 $0.05 2205 1-887 
2132 1-602 2206 1-1079 NNES Div. I, Vol. 1, Chap. 4 
2133 1-613 2207 1-955 Phys. Rev. 75, 1355-7(1949); $0.10 
2134 . 1-720 0.05 2208 1-948 
2135 1-620 2208A 1-948A NNES Div. V, Vol. 1, Chap. 1 
2136 1-697 0.05 2208B 1-948B NNES Div. V, Vol. 1, Chap. 2 
2137 1-670 Phys. Rev. 75, 527-8(1949) 2208C 1-948C NNES Div. V, Vol. 1, Chap. 3 
2138 1-652 $0.10 2208D 1-948D NNES Div. V, Vol. 1, Chap. 4 
2139 1-721 Acta Cryst. 1, 281-5(1948) 2208E 1-948E NNES Div. V, Vol. 1, Chap. 5 
2140 1-722 Acta Cryst. 1, 277-81(1948) 2208F 1-948F NNES Div. V, Vol. 1, Chap. 6 
2141 1-723 Acta Cryst. 2, 288-91, 291-6(1949) 2208G 1-948G NNES Div. V, Vol. 1, Chap. 7 
2142 1-747 $0.05 2209 1-956 NSA; Phys. Rev. 74, 1531-2(1948) 
2143 1-748 0.05 2210 1-1041 Phys. Rev. 74, 980-1(1948); $0.05 
2144 1-756 2211 1-1010 Phys. Rev. 75, 1154-60(1949) 
| 2145 1-768 0.10 2212 1-907 
2146 1-764 Acta Cryst. 1, 180(1948) 2213 1-1073 
2147 1-728 $0.10 2214 1-949 Rev. Sci. Instruments 19, 821(1948); $0.05 
2148 1-878 NSA 2215 1-908 J. Biol. Chem. 179, 325-33(1949) 
2149 1-817 $0.05 2216 1-1074 
2150 1-749 2217 1-941 
in 1-834 2218 1-1042 Phys. Rev. 74, 992-3(1948); $0.05 
1-861 $0.05 2219 1-893 $0.05 
2152 1-791 mes. Rev. 74, 1645-50(1948); $0.10 2220 1-914 
. 2154 1-851 Optical Soc. Am. 39, =. 93(1949); $0.10 2221 1-957 
| 2155 1-880 2222 1-1011 $0.10 
2156 1-879 NNES Div. IV, Vol. 14B, me I, Paper 19 2223 1-922 0.05 
] 2157 1-757 $0.10 2224 1-1068 
: 2158 1-754 2225, 1-923 J. Org. Chem. 14, 525-9(1949) 
| 2159 1-752 NNES Div. VIII, Vol. 1, Chap. 11 2226 1-1160 $0.10 
| 2160 1-852 2227 1-1181 Phys. Rev. 74, 847-8(1948); $0.05 
2161 1-753 $0.10 2228 1-1086 
2162 1-763 0.05 2229 1-1146 
2163 1-762 2230 1-1137 NNES Div. I, Vol. 5, Chap. 2 
2164 1-823 2231 1-1177 
2165 1-824 2232 1-1182 $0.05 
2166 1-835 Phys. Rev. 74, 695-6(1948); $0.05 2233 1-1183 Phys. Rev. 79, 534-5(1950); $0.05 
2167 1-750 NNES Div. IV, Vol. 23, Pt. B, Paper 8 2234 1-1100 $0.05 
2168 1-769 $0.05 2235 1-1101 0.05 
2169 1-1070 2236 1-1134 0.10 
2170 1-909 0.05 2237 1-1097 0.05 
2171 1-910 NSA ff238 1-1218 NNES Div. IV, Vol. 14B, Pt. Il, Paper 6.54 
2172 1-888 2239 1-1173 $0.10 
2173 1-974 $0.05 2240 1-1117 0.05 
2174 1-975 J. Chem. Phys. 17, 421-4(1949) 2241 1-1219 
2175 1-911 2242 1-1098 0.10 
2176 1-905 $0.10 2243 1-1118 
2177 1-1071 NSA 2244 1-1223 J. Franklin Inst. 250, 13-24(1950) 
2178 1-961 2245 1-1162 $0.10 
2179 1-1064 NNES Div. IV, Vol. 14B, Pt. I, Paper 1.7; 2246 1-1184 Phys. Rev, 75, 231-3(1949); $0.10 
J. Am. Chem. Soc. 70, 3534-8(1948) 2247 1-1224 
2180 1-913 2248 1-1091 
. 2181 1-976 NSA 2249 1-1212 $0.10 
2182 1-1065 NNES Div. IV, Vol. 14B, Pt. 11, Paper 22.2 2250 1-1161 0.10 


| 
| 
| 
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NSA 


1-1140 
1-1119 
1-1099 
1-1092 
1-1120 
1-1220 
1-1205 
1-1108 


1-1163 
1-1185 
1-1186 
1-1135 
1-1221 
1-1187 
1-1225 
1-1222 


1-1226 
1-1174 
1-1164 
1-1147 
1-1121 
1-1102 
1-1148 
1-1165 
1-1166 
1-1093 
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2648 3-1160 NNES Div. IV, Vol. 14B, Pt. II, Paper 19.16 2724 3-2159 
2649 3-1131 2725 3-2246 Phys. Rev. 78, 533-8(1950; $0.15 
2650 3-1130 $0.20 2726 3-2178 $0.30 
2651 3-1047 J. Biol. Chem. 182, 635-42(1950) 2727 3-2179 
2652 3-1101 2728 3-2160 
2653 3-1102 2729 
2654 3-1090 $0.05 2730 4-137 
2655 3-1252 NSA 2731 4-135 
2656 3-1723 Mech. Eng. 71, 808-10(1949) 2732 4-153 
2657 3-1214 2733 4-136 
2658 3-1208 J. Am. Chem. Soc. 72, 953-6(1950) 2734 4-138 
2659 3-1210 $0.10 2735 4-85 *- 
2660 3-1195 Anal. Chem. 22, 1283-6(1950) 2736 4-154 
2661 3-1349 NNES Div. IV, Vol. 14B, Pt. II, Paper 6.40 2737 4-155 
2662 3-1196 Anal. Chem. 22, 942-5(1950) 2738 4-98 $0.90 
: 2663 3-1168 J. Exptl. Zo6l. 114, 137-57(1950); $0.15 2739 4-837 0.10 
' 2664 3-1253 $0.35 2740 4-441 
: 2665 3-1198 J. Am. Chem. Soc. 72, 4483-6(1950) 2741 4-1305 Phys. Rev. 77, 296(1950) 
; 2666 3-1382 $0.10 2742 4-442 J. Am. Chem. Soc. 72, 390-6(1950) 
2667 3-1671 2743 4-453 
2668 3-1248 2744 4-788 
: 2669 3-1207 J. Am. Chem. Soc. 72, 4486-8(1950) 2745 4-443 
2670 3-1336 2746 4-444 
2671 3-1344 2747 4-515 
2672 3-135¢ $0.10 2748 4-644 
2673 3-1357 0.05 2749 4-433 $0.20 
2674 23-1337 0.10 2750 4-413 0.10 
2675 3-1391 Phys. Rev. 76, 1750-9(1949); $0.20 2751 4-360 
2676 3-1333 NNES Div. VII, Vol. 1, Chap. 29 2752 4-789 0.05 
2677 3-1350 - $0.10 2753 4-1012 
2678 3-1358 0.05 2754 4-728 
2679 3-1361 2755 4-838 0.10 
; 2680 3-1346 2756 4-1040 
2681 3-1536 $0.10 2757 4-667 0.10 
2682 3-1547 0.10 2758 4-1111 
2683 3-1557 J. Metals 188, 154-61(1950) 2759 4-1215 Phys. Rev. 79, 271-4(1950) | 
2684 3-1548 $0.10 2760 4-674 
2685 3-1549 0.10 2761 4-1199 
2686 3-1558 J. Metals 188, 195-204(1950) 2762 4-1415 J. Chem. Phys. 18, 391(1950); $0.05 
2687 3-1545 $0.10 2763 4-1443 $0.15 
2688 3-1546 0.05 2764 4-1536 Rev. Sci. Instruments 21, 760-3(1950); 
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2765 4-1416 0.10 2840 4-3744 
2766 4-1417 2841 4-3745 
2767 4-1480 0.10 2842 4-3746 J. Am. Chem. Soc, 72, 2560-1(1950) 
2768 4-1378 2843 4-3747 
2769 4-1906 2844 4-3748 
2770 4-1908 2845 4-3736 
2771 4-1909 2846 4-3740 $0.10 
2772 4-1910 2847 4-3726 0.10 
2773 4-1911 2848 4-3790 0.10 
2774 4-1912 2849 4-3741 0.15 
2775 4-1913 2850 4-3710 0.10 
2776 4-1914 2851 4-5440 0.10 
2777 4-1915 2852 4-3878 
2778 4-1916 2853 4-4097 
2779 4-1917 2854 4-4072 Phys. Rev. 80, 27-30(1950); $0.10 
2780 4-1918 2855 4-4376 
2781 4-1921 2856 4-4360 $0.10 
2782 4-1922 2857 4-4185 
2783 4-1924 2858 4-6696 
2784 4-1925 2859 4-5092 0.20 
2785 4-1926 2860 4-6734 
2786 4-1927 Ind. Med, and Surg. 19, 185-91(1950) 2861 4-4866 
2787 4-1928 2862 4-5026 0.05 . 
2788 4-1929 2863 4-4859 NSA 
2789 4-1930 2864 4-5398 
2790 4-1512 Phys. Rev. 80, 11-19(1950); $0.15 2865 4-5908 J. Electrochem. Soc. 97, 311-15(1950) 
2791 4-1333 $0.10 2866 4-4860 J. Am. Chem. Soc. 72, 4293-4(1950) 
2792 4-1418 2867 4-4836 $0.10 
2793 4-1481 0.10 2868 4-4818 
2794 4-1563 Phys. Rev. 79, 280-2(1950) 2869 4-4890 
2795 4-1513 $0.10 2870 4-4867 
2796 4-1514 0.10 2871 4-4827 0.10 
2797 4-1792 2872 4-4727 0.10 
2798 4-2274 2873 4-4861 
2799 4-2794 2874 4-5346 
2800 4-2290 2875 4-5493 0.10 
2801 4-2293 2876 4-5385 0.10 
2802 4-2146 2877 4-5405 0.05 
2803 4-2304 2878 4-5386 NSA 
| 2804 4-2305 2879 4-5406 
2805 4-2297 J. Chem. Phys. 18, 789-91(1950) 2880 4-5444 $0.10 
2806 4-2281 $0.10 2881 4-5359 0.10 
2807 4-2795 2882 4-5410 
2808 4-2796 0.15 2883 4-5411 
2809 4-6733 0.10 2884 4-5494 $0.10 
2810 4-2669 2885 4-5445 0.10 
2811 4-3080 J. Am. Chem. Soc. 72, 4815-17(1950) 2886 4-5371 0.10 
2812 4-3210 Phys. Rev. 78, 475-6(1950); $0.05 2887 4-5854 0.10 
2813 4-3940 J. Colloid. Sci. 5, 476-85(1950) 2888 4-5829 
2814 4-3342 2889 4-6732 
2815 4-3417 $0.15 2890 4-5888 
2816 4-3483 NSA 2891 4-5889 J. Am. Chem, Soc. 72, 4832-5(1950); $0.10 
2817 4-3516 2892 4-6711 
2818 4-3448 $0.10 2893 4-6718 
2819 4-3818 2894 4-6724 
2820 4-3411 0.10 2895 4-6721 NSA 
2821 4-3415 J. Am, Chem. Soc. 72, 2798-2801(1950) 2896 4-6705 
2822 4-3517 NSA; Phys. Rev. 78, 472(1950); $0.05 2897 4-5890 $0.10 
2823 4-3419 2898 4-5891 
2824 4-3420 $0.05 2899 4-6739 0.05 
2825 4-3421 0.10 2900 4-6429 
2826 4-3422 2901 4-5845 
2827 4-3405 2902 4-5680 
2828 4-3343 2903 4-5892 
2829 4-3423 2904 4-5859 
2830 4-3416 2905 4-5843 0.25 
2831 4-3434 0.10 2906 4-5830 0.05 
| 2832 4-3579 2907 4-5831 0.05 
2833 4-3567 2908 4-6740 0.10 
2834 4-3723 2909 4-5957 . 
2835 4-3788 0.20 2910 4-5893 0.05 
2836 4-3702 0.10 2911 4-5894 
2837 4-3789 0.15 2912 4-5895 
2838 4-3724 0.10 2913 4-5896 


2839 4-3709 2914 4-6559 
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AECD NSA AECU NSA 
2915 4-5897 0.05 20 
2916 4-6222 Phys. Rev. 80, 293-4(1950); $0.05 (NEPA-821) 2-51 
2917 4-6116 21 
2918 4-6117 (K-302) 2-55 
2919 4-6706 22 
2920 4-6725 (BNL-T-4) 2-139 Anal. Chem. 21, 876-7(1949) 
2921 4-6358 23 
2922 4-6714 (¥-274) 2-148 
2923 4-6577 24 
2924 4-6560 (Y¥-290) 2-149 
: 2925 4-6715 25 
: 2926 4-6748 (BNL-I-3) 2-169 
i 2927 4-6169 26 
2928 4-6688 (BNL-C-1) 2-183 $0.25 
2928(Sec.1) 4-6703 27 
2928(Sec.2) 4-6690 (ORNL-191) 2-184 
2928(Sec.3)  4-6697 28 
2929 4-6626 (MLM-150) 2-185 
2930 4-6722 29 
2931 4-6681 Phys. Rev. 79, 530-1(1950) (K-290) 2-186 
2932 4-6720 30 
2933 4-6726 (BNL-I-5) 2-228 
2934 4-6698 ' 31 
2935 4-6730 (BNL-L-101) 2-235 
2936 4-6729 32 
: 2937 4-6712 (BNL-S-4) 2-256 
2938 4-6716 33 . 
: 2939 4-6588 $0.05 LAMS-682) 2-314 
2940 4-6727 4 
2941 4-6645 (K-328) 2-471 
: 2942 4-6362 35 
2943 4-6699 (ANL-NS-28) 2-647 
2944 4-6749 36 
| 2945 4-6743 (LAMS-752) 2-528 Phys. Rev. 78, 216-20(1950) 
2946 4-6597 37 
2947 4-6561 (Y-193) 2-503 
38 
AECU (ANL-4206) 2-407 J. Lab. Clin. Med. 34, 313-25(1949) 
1 39 
(ORNL-175) 1-1529 Genetics 34, 413-24(1949) (GEPM-4) 2-513 | 
2 40 
(Y¥-258) 1-1550 (LP-105) 2-529 
3 41 
(ORNL-117)  1-1551 (ADL-51) 2-569 
4 42 
(ORNL-114) 1-1570 Phys. Rev. 76, 1611-24(1949) (NEPA-729) 2-494 
5 1-1587 43 
6 (K-317) 2-679 Phys. Rev. 76, 336-9(1949) 
(BNL-I-8) 1-1602 44 
7 (ANL-4223) 2-530 
(ORNL-174) 1-1760 45 
8 (ANL-4217) 2-541 
(ORNL-180) 46 
i 9 (K-323) 2-514 
(NEPA-812) 1-1775 47 
10 © (NEPA-860) 2-372 
(ISC -29) 1-1782 $0.10 48 
11 (K-325) 2-658 
(NEPA-528) 1-1790 49 
12 (MRL-JCA-498) 2-542 
(¥-271) 1-1805 50 
13 (BNL-C-7) 2-570 $0.30 
(¥ -268) 1-1827 51 j 
(BNL-C-5) 2-664 0.45 
Au on 1-1838 Revs. Modern Phys. 20, 585-667(1948) 52 
15 (ORNL-210) 2-648 
(ORNL-186) 52(addendum) 2-1282 
16 53 
(NEPA-635) (UCRL-201) 2-531 Phys. Rev. 75, 1127-32(1949) 
17 54 
(UR-46) 2-23 (UCRL-208) 2-373 Phys. Rev. 75, 1006-07(1949) 
18 55 
| (UR-48) 2-46 $0.05 (UGRL-228) 2-412 J. Chem, Phys. 17, 210(1949) 
19 56 2-1019 


| (NEPA-816) 2-50 57 2-899 


(ANL-4125) 
79 
(LADC -590) 
80 
(UCRL-233) 
81 
(UCRL-253) 
82 


(LADC -576) 


(UCRL-255) 
94 
(UCRL-272) 
95 

(UR-53) 

96 
(K-2.31.2) 
97 
(K-2.31.7) 
98 
(K-2.31.4) 
99 
(K-2.31.1) 


(K-339) 
101 
(UCRL-262) 


(UCRL-121)(rev.) 2-1165 


104 
(NEPA -513) 


23 
oo 


NNN NNN 


© 


222823 


wo 


2-1022 


2-1014 


2-1023 
2-1024 
2-908 
2-909 
2-910 
2-947 
2-948 
2-901 
2-893 
2-1002 
2-1055 
2-1046 
2-1150 
2-1217 
2-1218 
2-1219 
2-1220 
2-1242 
2-1225 


2-1262 


2-1183 


NUMERICAL INDEX OF AEC REPORTS 


AVAILABILITY 


Phys. Rev. 74, 1548-9(1948) 
Phys. Rev. 74, 1537-8(1948) 


Phys. Rev. 74, 1543-4(1948) 


J. Chem, Phys. 17, 542-7(1949) 
Phys. Rev. 75, 1175-80(1949) 


J. Biol. Chem. 179, 489-90(1949) 
Phys. Rev. 74, 989-90(1948) 
Phys. Rev. 75, 203-04(1949) 


Phys. Rev. 74, 981-2(1948) 
Phys. Rev. 74, 1194(1948) 


Phys. Rev. 74, 1198(1948) 
J. Am. Chem. Soc. 71, 376-7(1949) 


Phys. Rev. 74, 1883-4(1948) 
NSA 


J. Chem. Phys. 17, 675-8(1949) 
J. Applied Phys. 20, 611-16(1949) 


$0.05 

Phys. Rev. 75, 696 -8(1949) 
Phys. Rev. 75, 1370-8(1949) 
$0.30 

Science 108, 748-9(1948) 


J. Biol. Chem. 178, 963-5(1949) 


Phys. Rev. 75, 999-1005(1949) 
Phys. Rev. 75, 894(1949) 


NSA 
Science 109, 485-7(1949) 
Science 109, 609-10(1949) 


Phys. Rev. 75, 1637-44(1949) 


$0.20 


Phys. Rev. 75, 1352-5(1949) 


RE PORT ABSTRACT 
AECU NSA 
105 


(UCRL-273) 2-1263 


(UR-58) 2-1302 
107 
(UR-56) 2-1264 
108 


(CH-3888) 2-1175 


(BNL-C-7)(app.) 2-1234 
110 

(NEPA-465) 2-1184 
111 

(UCRL-250) 2-1244 
112 

(ANL-4100(rev.) 2-1176 
113 

(UCRL-254) 2-1293 
114 

(UCRL-263) 2-1294 
115 

(UCRL-275) 2-1265 
116 


(BNL-T-5) 2-1372 
119 
(M-3279) 2-1411 
120 
(UCRL-236) 2-1405 
121 
(UCRL-256) 2-1344 
122 
(UCRL-276) 2-1449 
123 
(UCRL-289) 2-1438 


(LAMS-832) 2-1387 


(ORNL-306) 2-1439 


(K-349) 2-1374 
127 
(LA-721) 2-1388 
128 


(MonP-323)(rev.) 2-1414 
129 

(ORNL-204) 2-1345 
130 

(ORNL-299) 2-1415 
131 

(CH-3889) 2-1319 
132 


(UR-55) 2-1455 
133 
(UR-59) 2-1327 
134 


(NAA-SR-25) 2-1451 
(NAA-SR-26) 2-1409 
(AD -20) | 2-1456 
(M-4281) 2-1416 


(MLM-271) 2-1417 
139 
(ORNL-296) 2-1401 
140 

(UCLA -7) 2-1328 
141 

(UCRL-257) 2-1457 
142 

(UCRL-287) 2-1389 
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Science 110, 43-4(1949) 


$0.10 


Phys. Rev. 75, 1815-18(1949) 
$0.90 


J. Ind. Hyg. Toxicol. 31, 227-33(1949) 


Phys. Rev. 75, 1687-90(1949) 


Phys. Rev. 75, 1366-9(1949) 


J. Biol. Chem. 185, 705-12(1950) 


J. Biol. Chem. 179, 783-7(1949) 


Phys. Rev. 75, 1675-7(1949) i: 


REPORT ABSTRACT 
59 
61 
63 
64 
65 
66 109 
67 | 
68 
69 
: 
72 
74 
715 
16 
17 
(UR-52) 
78 
(NE PA -804) 2-1408 
2-965 117 
(CUG-1) 2-1371 
2-992 118 ; 
2-938 
83 
“TLADC -574) 
(LADC -581) 
(LADC -582) 124 
| 87 
(LADC -583) 125 
88 
(UCRL-207) 126 
(AD-11) 
91 
(AD - 14) 
92 
(AD -16) 
93 
| 
| 
} 
| 138 
102 
(UCLA -6) 
103 


2-1624 
2-1247 
2-1743 
2-1512 
2-1497 
2-1598 
2-1615 
2-1616 
2-1634 
2-1506 
2-1718 
2-1635 
2-1617 
2-1548 


2-1513 


(K-365, Pt. 11) 2-1760 
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Phys. Rev. 75, 905-06(1949) 


NSA 
NSA; Phys. Rev. 77, 787-9(1950) 
NSA 
NSA; Phys. Rev. 76, 325-7(1949) 


Phys. Rev. 76, 143-4(1949) 


Phys. Rev. 78, 63-4(1950) 


Phys. Rev. 75, 1274-5(1949) 


Rev. Sci. Instruments 20, 495-9(1949) 


J. Biol. Chem. 179, 139-42(1949) 
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(ORNL-335) 

211 

(UCRL-319) 

212 

213 

214 
ICRL-313) 


NSA 


2-1819 
2-2040 
2-2049 
2-1924 
2-1925 
2-1918 


2-1954 


2-2111 


2-2112 


2-2125 
2-2160 


2-2113 
2-2123 
2-2126 
2-2118 
2-2108 


2-2114 
3-394 


2-2086 
2-2243 
2-2225 
2-2196 
2-2149 
2-2136 
2-2154 
2-2090 
2-2091 
2-2220 


2-2081 
2-2155 


3-135 


AVAILABILITY 


J. Biol. Chem. 179, 151-5(1949) 


$0.15 


J. Am, Chem. Soc. 72, 1466-71(1950) 


J. Chem. Phys. 18, 538-43(1950) 


Nucleonics 5, 55-9(1949) Oct. 


Phys. Rev. 75, 1438(1949) 


J. Ind. Hyg. Toxicol. 31, 282-94(1949) 


Phys. Rev. 75, 1616-17(1949) 


Rev. Sci. Instruments 20, 622-3(1949) 


Rev. Sci. Instruments 20, 579-82(1949) 


Nucleonics 5, 48-61(1949) Nov. 


Phys. Rev. 76, 148-9(1949) 
Phys. Rev. 77, 717-18(1950) 


Phys. Rev. 75, 1773-4(1949) 
$0.05 


Phys. Rev. 75, 1438-9(1949) 
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143 181 
(UCRL-285) 2-1402 (KZ -676) : 
144 A 
(LAMS-820) 2-1403 sm 
145 
(K-341) 2-1494 RL-309) 
146 184 
(UR-62) 2-1329 (LAMS-834) 
147 185 
(UR-64) 2-1330 (MLM-302) 
148 
(UR-61) 2-1337 (371) $0.20 
149 187 
(UR-57) 2-1434 (NEPA-926) 2-2000 
150 188 
(UCRL-269) 2-1338 (UWFL-17) 2-1888 
151 189 
(LAMS-838) (ORNL-313) 2-1894 
152 190 
(UCRL-271) (UCRL-290) 2-1976 
153 191 
(¥-340) (LA-729) 2-1977 
154 192 
(UR-63) (ISC -38) 2-1895 
155 193 
(LADC -645) (UCLA -14) 2-2004 Pe 
156 194 
(LADC -644) (LADC-661) 2-1926 
157 195 
(LADC-647) (LA-723) 2-1990 
158 196 
(LADC -649) (WU-1) 
159 197 
(LADC -643) NSA (M-4325) a 
160 198 
(M-4303) (EAH-95) 
161 199 
(¥-355) (SE P-P-10) 
(ORNL-314) 201 
163 (NYOO-53) 
(LA-725) 202 
164 (WU-3) Pl 
(BNL-T-8) 203 
165 (LAMS-850) 
(UR-65) 204 
166 (LADC -664) 
(K-363) 2-1636 205 
167 (¥-367) 
(M-4297) 2-1650 206 
168 (UCLA-13) 
(ANL-4146) 2-1792 07 
169 Jus 
(UCRL-296) 2-1799 (ORNL -327) | 
170 209 
(UCLA-11) 2-1835 (K-370) 
171 210 
$0.45 
172 
(BNL-T-6)  2-1759 
173 
(ORNL-312) 2-1838 
(¥-363) 2-1808 
175 15 
(LAMS-856) 2-1823 ISC=34) 
(ANL-4203) 2-1809 217 
v1 218 
-305) 2-1852 (UCRL-286) NSA 
|| 
2-1761 220 
179 (WU-2) 
2-1762 221 
180 ae (NYU-1) 3-25 
TORNL-317) 2-1853 


224 


(BNL-C -8) 
227 

(Y¥ -369) 

228 
(UCRL-318) 


(MLM-298) 
231 

(ORNL -316) 
232 

(ORNL -326) 
233 


240 


(GE PM-13) 
243 

(ORNL -348) 
244 


3-339 
3-198 


3-210 


3-375 
3-426 
3-416 
3-211 


(CF -48-2-150) 3-417 


251 
(UCRL-346) 
252 
253 
(UCRL-294) 
254 
(UCRL-292) 
255 
256 
257 
258 
259 
260 
261 
262 
(Mon P-126) 
263 
264 
265 


3-395 
3-875 


3-797 
3-524 


3-638 
3-674 
3-749 
3-818 
3-592 
3-502 


3-1149 
3-798 
3-763 
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$0.30 


"Phys. Rev. 76, 140-1(1949) 


J. Cellular Comp. Physiol. 34, 97-114(1949) 


$0.80 


J. Am. Chem. Soc. 72, 1835-8(1950) 
Science 110, 476-7(1949) 


J. Am. Chem. Soc. 72, 2349-54(1950) 


$0.10 


J. Cellular Comp. Physiol. 33, 365-72(1949) 


Arch. Ind. Hyg. Occupational Med. 1, 398- 
410(1950) 


J. Am. Chem. Soc. 72, 2354-61(1950) 


Phys. Rev. 77, 594-6(1950) 
Phys. Rev. 78, 629(1950) 


NSA 

$0.10 

J. Am. Chem. Soc. 72, 1710-18(1950) 
Science 110, 14-16(1949) 


Rev. Sci. Instruments 20, 477-9(1949) 


NSA 


$0.20 
NSA. 
NSA; Phys. Rev. 76, 1445-9(1949) 
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(UCRL-378) 3-819 
266 3-503 
267 

(UCLA -24) 3-1048 
268 3-593 
269 3-504 
270 

(ANL-4298)  3-1132 
271 3-852 
272 3-707 
273 3-594 
274 3-717 
275 3-718 
276 3-708 
277 

(K-426) 3-656 
278 

(UCRL-375) 3-649 
279 3-654 
280 3-709 
281 3-820 
282 

(BNL-I-4) 3-1118 
283 3-525 
284 3-821 
285 

(BNL-I-7) 3-1150 
286 3-1161 
287 

(UCRL-374) 3-1098 
288 3-764 
289 

(Y¥ -400) 3-1123 
290 

(ANL-4309) 3-1244 
291 3-786 
292 

(ISC -47) 3-1162 
293 

(ORNL -247) 3-1200 
294 3-1049 
295 

(KLO-111) 3-657 
296 

(Y -393) 

297 

(Y -387) 3-662 
298 

(ALI-8) 3-526 
299 

(ORNL-332) 3-534 
(K-400) 3-658 
301 

(UCLA -20) 3-1085 
302 

(ANL-4285) 3-765 
303 

(UCRL-351) 3-750 
304 

(UCRL-357) 3-799 
305 

(UCRL-328) 3-876 
306 

(ORNL-359) 3-535 
307 

(KAPL-121) 3-751 
308 

(K-415) 3-659 
309 

(UWFL-21) 3-505 
310 

(K-329)(rev.) 3-368 
311 

(K-402) 3-360 


AVAILABILITY 


Phys. Rev. 76, 212-19(1949) 

NSA 

Rev. Sci. Instruments 20, 398-400(1949) 
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J. Chem. Phys. 17, 747(1949) 
Phys. Rev. 76, 277-9(1949) 


NSA 


Phys. Rev. 76, 958-61(1949) 


J. Biol. Chem. 182, 291-8(1950) 


Anal. Chem, 22, 1310-12(1950) 


$0.35 


Phys. Rev. 76, 611-13(1949) 


Phys. Rev. 76, 1561-3(1949) 


1213 


4 
AECU NSA 
222 
TOCRL-266) 3-91 NSA i 
223 i 
(UCRL-331) 3-154 i 
= NSA 
(K-392) 3-85 NBA 
225 
(UR-69) 3-20 
226 NSA H 
3-92 | | 
| 
3-86 
229 | 
(CH-3890) 3-5 | 
230 | 
3-132 
3-93 
3-415 | 
234 
(ISC -42) 3-312 
235 | 
(ISC -39) 3-300 
236 
(JHUD -1) 3-309 
237 
aSC-33) «3-263 
238 3-425 i 
239 2-196 
(CH-3891) 3-197 i 
(K-401) 3-296 
| 242 
| 
| 
245 
(K-390) 
(M-4350) 
247 
(HUX-1) 
(UCLA -19) 
249 0.20 
| (ISC -40) 3-301 | 
250 


1214 NUCLEAR SCIENCE ABSTRACTS 
REPORT ABSTRACT AVAILABILITY REPORT ABSTRACT AVAILABILITY 

AECU ADD AECU NSA 
312 361 
(ORNL-354) 3-630 (UCLA-26)  3-1050 
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344 3-507 NSA; Phys. Rev. 75, 1765-6(1949) 377 
335 3-824 NSA; Rev. Sci. Instruments 21, 713-21(1950) (ISC -54) 3-1197 
336 3-595 378 3-1326 
337 3-802 Rev. Sci. Instruments 21, 7-22(1950) 379 4-2539 
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NSA 


J. Optical Soc. Am. 40, 61-3(1950) 


NSA 
NSA 
NSA 
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NSA; Phys. Rev. 78, 63(1950); $0.05 
$0.05 


J. Biol. Chem. 186, 717-23(1950) 


Phys. Rev. 78, 605-13(1950); $0.10 
$0.20 
Phys. Rev. 79, 929-35(1950); $0.15 


Phys. Rev. 77, 300-01(1950) 
Science 112, 198-9(1950) 


Phys. Rev. 78, 691-4(1950); $0.10 
$0.25 


Phys. Rev. 79, 104-07(1950); $0.10 


NSA; Phys. Rev. 79, 593-7(1950) 


NSA 


J. Cellular Comp. Physiol. 35, 341-52(1950) 


J. Lab. Clin. Med. 35, 899-910(1950) 
Science 111, 719-20(1950) 
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144 4-3627 NSA 819 4-3805 Phys. Rev. 78, 484(1950) 
745 4-3634 NSA 820 4-3721 NSA; Science 112, 363(1950) 
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747 4-3580 NSA 822 4-3589 NSA < 
148 4-3581 NSA 823 4-3753 NSA; Phys. Rev. 80, 157-63(1950) 
749 4-3628 NSA 824 4-6735 NSA } 
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154 4-6566 829 4-3647 Proc. Soc. Exptl. Biol. Med. 74, 304-08 
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7160 4-3759 (LADC-796)  4-4246 
761 4-3569 NSA 834 4-4247 NSA 
162 4-3582 NSA 835 
763 4-3716 NSA “TLADC-794)  4-4248 
7164 4-3832 836 
765 4-3583 NSA (LADC-802)  4-4257 NSA | 
166 4-3691 837 4-4141 NSA 
167 4-3826 NSA 838 
768 4-3755 (LADC-779)  4-5181 
769 4-3760 839 4-5200 
710 4-6700 840 4-5054 Phys. Rev. 79, 175(1950) } 
771 4-3692 NSA 841 4-4879 NSA 
772 4-3792 NSA 842 4-4837 
173 4-3761 843 4-5055 Phys. Rev. 79, 783-6(1950) 
114 4-3785 NSA 844 4-4826 
715 4-3637 NSA 845 4-4819 
116 4-3638 NSA 846 4-4820 
117 4-3584 NSA; Phys. Rev. 77, 148(1950) 847 4-4821 
778 4-3639 Science 112, 179-90(1950) 848 4-5208 
719 4-3680 om 849 4-5093 Nucleonics 6, 42-9(1950) June 
780 4-3827 Phys. Rev. 77, 714-15(1950) 850 4-5113 ‘eae. on 
781 4-3640 NSA 851 4-5130 NSA 
782 4-3717 852 4-5094 
783 4-3762 Rev. Sci. Instruments 21, 356-9(1950) 853 4-5083 
784 4-3814 854 4-5084 
785 4-3796 Phys. Rev. 77, 852-3(1950) 855 4-5136 
786 4-3641 NSA 856 4-5175 
187 4-3705 J. Chem. Phys. 18, 865-75(1950) 857 4-5289 Phys. Rev. 79, 187-8(1950) ' 
788 4-3756 858 4-5296 NSA 
789 4-3833 Phys. Rev. 79, 520-5(1950) 859 
790 4-3585 NSA (LADC-808)  4-5372 
791 4-3708 NSA 860 4-5215 NSA 
M12 4-3642 J. Biol. Chem. 184, 545-9(1950) 861 4-5325 NSA; Phys. Rev. 79, 403(1950) 
793 4-3817 Phys. Rev. 78, 223-30(1950) 862 4-5258 NSA; J. Chem. Phys. 18, 994(1950) 
794 4-3834 Phys. Rev. 78, 98-103(1950) 863 4-5209 
SY i 4-3643 864 4-5182 
196 4-3693 ° 865 4-5326 NSA; Phys. Rev. 79, 193(1950) 
797 4-3651 Phys. Rev. 78, 78(1950) 866 4-5308 NSA 
798 4-3752 Phys. Rev. 78, 473-4(1950) 867 4-5210 NSA; J. Am. Chem. Soc. 72, 4805(1950) 
799 4-3570 NSA 868 
800 4-3763 Nucleonics 6, 44-7(1950) Apr. (LADC-769)  4-5473 Phys. Rev. 80, 141-4(1950) 
801 4-3586 NSA 869 
802 4-6691 (LADC-813)  4-5451 
803 4-3571 NSA 870 , 
804 4-3587 NSA (LADC-811)  4-5452 
805 4-3572 NSA 871 
806 4-3573 NSA (LADC-804)  4-5387 
807 * 3574 NSA 872 4-5584 
808 4-3644 873 4-5560 
809 4-3718 874 4-5555 
810 4-3797 Phys. Rev. 78, 292(1950) 875 4-5664 
811 4-3737 876 4-5665 
812 4-5634 877 4-5767 
813 4-3703 Nucleonics 7, 38-41(1950) Sept. 878 4-5635 
F 4-3719 Nucleonics 7, 41-4(1950) Sept. 879 4-5625 
a, 4-3720 Nucleonics 7, 45-8(1950) Sept. 880 4-5626 
16 4-3818 NSA 881 4-5691 
817 4-6701 $0.35 882 4-5768 Phys. Rev. 79, 412(1950) 
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Proc. Soc. Exptl. Biol. Med. 74, 681-5(1950) 
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EAH 112 0.05 
130 4-5413 
JHU 
GEPM 4 4-3499 
17 4-1971 
18 4-3105 K 
19 4-3058 105(rev.) 4-6594 
20 4-3059 211 $0.20 
21 4-3060 276 1-1587 . 
22 4-4891 492 4-2729 
504 4-4004 
GEZR 4-1686 
4-1088 J. Am. Chem. Soc. 72, 4480-2(1950) 
5 4-1972 $38 4-1089 
6 4-3061 550 4-1732 
555 4-3406 
HUX 557 4-2283 
565 4-2284 
5 4-5786 576 4-5189 
9 4-2336 4-3482 
4-3407 
HW 91 4-3727 Rev. Sci. Instruments 21, 842-4(1950) 
12862 4-6101 
16079 4-3011 
17561 4-5453 611 4-5191 
18151 4-5639 
18178 4-5640 
18258 4-6171 
18321 4-5855 
654 4-6097 
DA 664 4-6657 
3 3-933 KAPL 
4 3-1646 
6 3-953 175 $0.05 
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B 
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1(rev. 3-1 
1306 4-6010 
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901 4-5974 
1059 4-4936 0.10 
1075 4-3592 
1088 4-5261 
1104 4-6580 
2 3-926 1107 4-3332 
3 3-1650 1122 4-5935 
LADC 
46 3-1032 805 4-4862 NSA 
52 4-5722 806 4-4868 NSA 
61 4-5666 
64 4-1542 LE 
73 4-5002 
7 4-3539 Phys. Rev. 79, 467-8(1950) 
78 4-3711 
81 4-6562 
83 4-5654 4408 3-2095 
86 $0.15 4419 4-5876 
88 0.10 4437 4-769 
89 0.10 4452 4-1851 
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1010 0.50 1014 4-4893 
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